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WATER  QUALITY  OF  THE  NEWLANDS  RECLAMATION  PROJECT— 


by 


.   2/ 
Myron  B.  Rollins— 


INTRODUCTION 

History 

The  Newlands  reclamation  project  is  located  in  the  center  of  a 
broad,  flat,  desert  valley  in  western  Nevada.  The  valley  is  entirely 
surrounded  by  mountains  and  has  no  external  drainage.   The  Carson  River 
flows  eastward  into  the  valley  from  the  Sierra  Nevadas  and  terminates  in 
two  playa  lakes; the  Carson  Sink,  north  of  the  town  of  Fallon,  and  the 
Carson  Lake,  to  the  south.   Most  of  the  land  in  the  project  lies  between 
the  two  lakes  (see  fig.  1). 

The  valley,  known  in  early  days  as  the  Carson  Desert,  is  located 
near  the  eastern  slope  of  the  Sierra  Nevadas  and  as  a  result,  lies  in  a 
rain  shadow.   This  means  that  the  area  has  scarcely  more  than  5  inches  of 
rainfall  annually. 

Because  of  the  scarcity  of  rainfall,  agriculture  is  possible  only 
under  irrigation.   For  this  reason,  early  settlers  homesteaded  along  the 
Carson  River,  where  irrigation  water  was  easily  accessible.   But  the  sup- 
ply of  water  from  the  river  proved  to  be  too  erratic  to  support  a  stable 
agriculture.   Flooding  occurred  in  the  spring,  followed  by  little  or  no 
water  by  late  summer.   There  was  a  definite  need  for  a  more  dependable 
water  supply  if  crop  yields  were  to  be  adequately  high.   The  Newlands 
reclamation  project  originated  from  this  need. 

The  Newlands  reclamation  project,  among  the  first  five  of  its  kind, 
was  a  result  of  the  Reclamation  Act  of  1902.   The  project  was  named  after 
the  late  Senator  Francis  G.  Newlands,  of  Nevada,  who  worked  for  passage  of 
the  Reclamation  Act. 


1/  Contribution  from  the  southwest  branch,  Soil  and  Water  Conser- 
vation Research  Division,  Agricultural  Research  Service,  U.  S.  Department 
of  Agriculture,  in  cooperation  with  the  Nevada  Agricultural  Experiment 
Station. 

2/  Research  soil  scientist,  Soil  and  Water  Conservation  Research 
Division,  Agricultural  Research  Service  at  Reno,  Nevada. 
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Initial  plans  were  to  divert  water  from  the  Truckee  River  to  the 
Carson  River.   By  adding  to  the  flow  of  the  Carson,  it  was  felt  that  extra 
water  would  stabilize  present  irrigation  and  even  allow  further  homestead- 
ing  in  the  valley.  The  Truckee  Canal  was  constructed  for  this  purpose. 
It  was  completed  in  June  1905.  With  what  appeared  to  be  sufficient  water, 
public  lands  were  opened  by  the  United  States  Government  to  homesteading 
entry  in  May  1907. 

By  1909  it  appeared  the  area  would  flourish,  but  1910  brought  a 
serious  drought.   The  Carson  River  was  completely  dry  in  July  and  the 
water  from  the  Truckee  River  was  in  short  supply.   The  settlers'  farming 
enterprises  suffered  a  setback.  Construction  of  a  reservoir  was  soon  con- 
sidered essential. 

Lahontan  Reservoir,  which  can  store  294,000  acre-feet  of  irrigation 
water  for  the  project,  was  completed  by  June  of  1915.  The  reservoir  is 
located  on  the  Carson  River  where  the  Truckee  Canal  joins  the  river. 

The  Truckee-Carson  Irrigation  District,  organized  in  November  1918, 
took  charge  of  operation  and  maintenance  of  the  project  on  January  1,  1927. 
The  Newlands  reclamation  project  now  includes  about  72,000  acres  of  water- 
right  land. 

Continued  irrigation  has  brought  high  water  table  problems,  nec- 
cessitating  deep  drainage.   The  first  deep  (6-ft.)  open  drains  were  con- 
structed in  1920,  and  construction  of  drains  has  been  continuous  since  that 
date.   Now,  much  of  the  drainage  water  in  the  project  is  diverted  into 
canals  for  irrigation  reuse. 

In  the  summer  of  1959,  the  Soil  and  Water  Conservation  Research 
Division  of  the  Agricultural  Research  Service,  U.  S.  Department  of  Agri- 
culture, in  cooperation  with  the  Nevada  Agricultural  Experiment  Station 
and  the  Truckee-Carson  Irrigation  District,  began  a  study  of  the  water 
quality  of  the  Newlands  reclamation  project. 


Importance  of  Water  Quality  in  Irrigation 

All  irrigation  waters  contain  dissolved  salts.   The  kind  and 
amount  of  these  salts  determine  irrigation  water  quality.   Some  salts  give 
irrigation  water  excellent  quality;  other  salts  are  detrimental.  Calcium 
and  magnesium  salts,  in  moderate  amounts,  add  good  properties  to  irrigated 
soil:   they  give  the  soil  good  tilth,  which  permits  water  to  penetrate 
easily.  Sodium  salts  destroy  these  desirable  properties,  and  as  their 
concentration  in  the  soil  increases,  will  even  become  toxic  to  some  plants, 
(_1,  2)»2/     in  fact,  most  salts  at  high  concentrations  in  the  soil  will 
inhibit  plant  growth.  Excessive  amounts  of  carbonates  and  bicarbonates  in 


3/  Underscored  numbers  in  parentheses  refer  to  Literature  Cited. 


irrigation  waters  can  also  be  hazardous  by  causing  precipitation  of  calcium 
and  magnesium  during  the  soil  drying  process  after  irrigation.  This  in- 
creases the  proportion  of  sodium  ions  in  the  soil  solution  and  subsequently 
increases  the  sodium  hazard. 

Other  salts  are  detrimental  even  at  low  concentrations.   For  example, 
the  upper  limit  of  boron  tolerance  of  agricultural  crops  ranges  from  0.5  to 
4  p. p.m.  (6,  7),   In  addition  to  the  effect  on  crops  and  croplands,  salts 
can  also  have  a  deleterious  effect  on  concrete  or  earthern  canal  linings. 

The  only  canal  lining  being  used  in  this  project  at  present  is  made 
of  concrete  (used  to  a  limited  extent).  Water  quality  could  have  an  in- 
fluence on  the  type  and  amount  of  canal  linings  used  on  this  project  in 
the  future. 


Objectives  of  Study 

The  objectives  of  the  study  described  in  this  paper  were  to:   (1) 
determine  the  present  quality  of  irrigation  water  within  the  project; 
(2)  determine  the  quality  of  drainage  waters  and  their  suitability  for 
irrigation;  (3)  determine  the  changes  of  irrigation  and  drainage  waters  as 
they  move  downstream  through  the  project;  (4)  determine  the  seasonal  changes 
in  the  quality  of  irrigation  and  drainage  waters;  (5)  estimate  past  and 
future  changes  in  water  quality;  (6)  estimate  changes  in  soil  properties 
of  irrigated  lands  due  to  changes  in  water  quality;  and  (7)  predict  the 
effects  of  water  quality  upon  canal  linings. 


PROCEDURES 

To  achieve  the  objectives  of  the  study,  sampling  stations  were 
selected  to  represent  various  areas  of  the  irrigation  and  drainage  systems. 
Stations  were  located  at  the  waters  feeding  Lahontan  Reservoir,  and  along 
the  canals  and  drains  within  the  main  project  area  (see  fig.  2.) 
(Water  sampling  stations  selected  near  Lahontan  Reservoir  are  not  shown  in 
figure  2  but  can  be  approximately  located  in  figure  1  by  using  descriptions 
from  the  analysis  tables  in  the  appendix. ) 

Water  samples  were  collected  each  month  from  August  1959  to  May  1961, 
except  for  a  few  months  in  the  winter  season  of  1959-60.   In  addition, 
samples  were  collected  in  April  1962  prior  to  the  irrigation  season. 

The  waters  analyzed  in  this  study  are  classified  according  to  a 
classification  system  currently  in  use  by  the  U.S.  Department  of  Agriculture 
(5,  6),  The  classification  is  based  on  the  content  of  total  salts  and 
sodium  since  these  two  factors-  largely  determine  the  quality  of  most  irri- 
gation waters.  Appendix  figure  7  [adapted  from  (5_)]  was  used  to  classify 
each  water  sample  analyzed  in  this  study. 
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In  classifying  an  irrigation  water,  it  is  assumed  the  water  will  be 
used  under  average  conditions  with  respect  to  soil  texture,  infiltration 
rate,  drainage,  quantity  of  water  used,  climate,  and  salt  tolerance  of  the 
crop.   Large  deviations  from  one  or  more  of  these  average  conditions  may 
render  the  classification  erroneous  and  subsequent  management  of  a  water 
ineffective. 

More  information  concerning  the  classification  system,  method  of 
sampling,  analytical  procedure,  and  definition  of  terms  in  this  report  are 
found  in  the  appendix. 


RESULTS  AND  DISCUSSION 

The  study  was  conducted  during  a  drought  (1959-61),  which 
undoubtedly  affected  the  amount  and  kind  of  salts  in  the  irrigation  and 
drainage  waters.   The  extent  of  the  drought  may  be  ascertained  from 
figure  3,  which  shows  maximum  and  minimum  storage  in  Lahontan  Reservoir 
from  1958  to  1962  inclusive.  Actually,  only  1960  and  1961  were  low  water 
years,  owing  to  a  large  carryover  to  the  1959  irrigation  season  from  1958. 

The  low  water  supply  during  1960  and  1961  caused  a  slight  increase 
in  the  concentration  of  salts  in  the  irrigation  water  and  a  substantial 
increase  in  the  concentration  of  salts  in  the  drainage  waters.   The  salt 
increase  in  the  drainage  waters  was  especially  noticeable  at  the  close  of 
the  1961  season  and  in  the  spring  of  1962  prior  to  irrigation.  Analytical 
results  for  each  water  sample  taken  are  listed  in  the  appendix. 


Irrigation  Water  Quality 

Irrigation  water  of  the  Newlands  project,  originating  in  the 
Truckee  and  Carson  River  watersheds  is  of  good  quality.   It  has  a  medium 
salinity  hazard  and  practically  no  sodium  hazard  [see  (_5),  pp.  79-81  for 
classification  terminology].  Analyses  of  irrigation  water  samples  tested 
in  this  study  are  shown  in  appendix  tables  2  to  12. 

The  watersheds  of  the  Truckee  and  Carson  Rivers  are  composed  largely 
of  insoluble  granitic  rock.   The  average  annual  precipitation  is  high  and 
runoff  is  large.  As  a  result,  the  waters  of  these  streams  contain  low 
concentrations  of  salts.  Water  samples  from  the  Truckee  Canal,  which 
diverts  water  from  the  Truckee  River  into  the  reservoir,  ranged  from  77 
to  237  p. p.m.,  in  total  salts  (appendix  table  2).  The  concentration  of 
salts  in  this  canal  water  was  seldom  above  200  p. p.m.,  which  is  nominal 
for  an  irrigation  water.  The  Carson  River  carried  a  higher  concentration 
of  salts,  but  water  quality  was  still  good.   Total  salts  in  this  water 
ranged  from  166  to  442  p. p.m.  (appendix  table  3).   Both  waters  contained 
low  concentrations  of  sodium. 
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These  waters,  when  mixed  together  in  Lahontan  Reservoir,  contained 
dissolved  salts  ranging  from  160  to  294  p. p.m.  (appendix  tables  4  and  5). 
The  samples  were  taken  in  the  reservoir  near  the  gatehouse  and  in  the 
Carson  River  below  the  reservoir  outlet. 

The  irrigation  waters  in  canals  below  the  reservoir  carried  a 
slightly  higher  concentration  of  total  dissolved  salts,  ranging  from  141 
to  596  p. p.m.  But  most  irrigation  waters  seldom  exceeded  300  p. p.m.  in 
total  salts  unless  excessive  drainage  water  was  diverted  into  the  irriga- 
tion canals.  The  irrigation  water  throughout  the  project  contained  low 
concentrations  of  sodium. 

Each  salt  measured  was  found  to  be  well  below  toxic  levels  in  all 
of  the  irrigation  water  samples.   Water  samples  tested  for  boron  prior  to 
this  study  had  less  than  1  p. p.m.  of  boron,  which  is  well  below  toxic 
levels  for  crops  grown  in  the  project. 

The  carbonates  and  bicarbonates  of  the  irrigation  water  were  well 
below  dangerous  concentrations  during  the  irrigation  season  (see  discussion 
in  appendix);  therefore  there  should  not  have  been  any  sodium  hazard  due 
to  precipitation  of  calcium  and  magnesium  in  the  soil  solution.   But  dur- 
ing the  winter,  when  the  proportion  of  water  in  the  canals  that  comes  from 
drainage  increases,  the  concentration  of  bicarbonates  increased  sufficiently 
to  cause  the  sodium  content  to  reach  dangerous  proportions  during  the  soil 
drying  process.  This  increase  in  concentration  of  bicarbonates  was 
especially  evident  in  April  1962,  prior  to  the  irrigation  season  and  at 
the  close  of  three  drought  years . 

Drainage  Water  Quality 

The  drainage  waters  contained  higher  concentrations  of  total  salts 
and  a  higher  percentage  of  sodium  than  the  irrigation  water.  Most  drains 
carried  salts  at  concentrations  between  400  and  600  p. p.m.,  but  the  mea- 
surements ranged  between  320  and  45,500  p. p.m.   The  extremely  high  salt 
concentrations  were  found  in  the  Douglas  drain  [("GF"  extension)  sampled 
at  station  13],  a  relatively  new  drain  constructed  in  1952  through  highly 
saline  alkali  land.  As  the  leaching  continues,  the  concentration  of  salts 
carried  in  this  drainage  water  should  diminish .  The  only  other  drains  con- 
taining extraordinarily  high  salts  were  the  Harmon  drain  (sampled  at  station 
10)  and  the  upper  Diagonal  drain  (sampled  at  station  12).  Total  salts  in 
these  drains  reached  a  high  of  4,690  and  6,650  p. p.m.,  respectively,  in  the 
spring  of  1961.  One  other  drain,  the  lower  Soda  Lake  drain  (sampled  at 
station  14),  exceeded  the  usual  400  to  600  p. p.m.  of  total  salts  in  the 
drainage  waters.   This  drain  varied  from  512  to  883  p. p.m.  in  total  salts. 

Those  drainage  waters  low  in  salts  were  also  low  in  sodium.  Con- 
versely, those  drainage  waters  high  in  salts  were  also  high  in  sodium. 
Many  of  the  drainage  waters  high  in  salts  and  sodium  also  contained 
dangerous  levels  of  carbonates  and  bicarbonates.  Analytical  results  of 
the  drainage  waters  are  shown  in  appendix  tables  13  through  21. 


Storage  reservoirs  (which  collected  mostly  drainage  water  during 
the  winter)  in  the  valley  were  sampled  once,  in  April  1962.   The  analyses 
showed  total  salts  to  vary  from  346  to  640  p. p.m.  This  range  is  about  the 
same  as  the  better  drainage  waters  of  the  project.  The  concentrations  of 
sodium  was  low  in  all  of  the  reservoirs,  but  the  concentration  of  bicar- 
bonates  was  dangerously  high  because  of  the  preceding  drought.   Sodium 
from  these  waters  could,  therefore,  become  hazardous  in  the  soil  solution, 
although  this  should  not  happen  during  normal  water  years.  Analytical  re- 
sults of  the  valley  storage  reservoir  waters  are  shown  in  apoendix  table 
22. 


Downstream  Quality  Changes 

The  water  analyses  presented  in  this  publication  show  there  is  only 
a  small  change  in  quality  of  irrigation  water  as  it  flows  downstream, 
except  where  drainage  waters  are  diverted  into  the  canals. 

There  was  no  noticeable  change  in  total  salts  between  Lahontan 
Reservoir  and  station  4  on  the  "V"  line  canal.  There  was,  however,  an 
increase  in  salts  between  the  reservoir  outlet  and  the  Coleman  Diversion 
(station  1)  on  the  Carson  River.   This  is  undoubtedly  due  to  drainage 
waters  entering  the  river  between  these  points.  There  was  also  a  small 
increase  in  salts  between  stations  4  and  5  on  the  "AA"  line  canal  but  no 
apparent  increase  between  stations  4  and  6  on  the  "L"  line  canal  (see 
fig.  2).   There  was  also  no  apparent  increase  in  salts  between  the  Coleman 
Diversion  (station  1)  and  station  2  on  the  "S"  line  canal,  but  there  was 
a  noticeable  increase  in  salts  further  downstream  between  stations  2  and 
3  on  this  canal. 

The  Carson  River  increased  in  salts  between  the  Coleman  Diversion 
(station  1)  and  Sagouspa  Dam  (station  7).   This  was  particularly  notice- 
able during  the  winter  season,  primarily  because  of  large  amounts  of  drain- 
age water  entering  the  river  between  these  two  locations. 

The  change  in  sodium  content  of  water  in  the  irrigation  system  was 
less  apparent  than  the  change  in  total  salts.   The  only  noticeable  increases 
in  sodium  were  between  the  Coleman  Diversion  and  Sagouspa  Dam.   Here  again, 
the  change  was  undoubtedly  due  to  increase  of  drainage  water  at  Sagouspa 
Dam. 

All  drainage  waters  tested  increased  in  salt  content  and  proportion 
of  sodium  as  they  flowed  downstream,  picking  up  surface  and  subsurface 
return  flow  from  irrigated  lands.   There  was  a  substantial  increase  in 
salts  and  sodium  percentage  between  station  15  on  the  Mills  drain  and  both 
station  11  on  the  Carson  Lake  drain  and  station  12  on  the  upper  Diagonal 
drain.   There  was  only  a  slight  increase  in  total  salts  and  sodium  between 


10 

stations  9  and  8  on  the  New  River  drain.   But  a  substantially  higher  con- 
centration of  salt  with  a  higher  proportion  of  sodium  was  found  in  the 
lower  end  of  the  Harmon  drain  (station  10).  The  drainage  waters  in  the 
center  of  the  project,  particularly  south  of  the  Carson  River,  appeared 
to  be  free  of  excessive  salts.  But  there  was,  however,  a  rapid  increase 
in  total  salts  as  the  drainage  waters  approached  the  Carson  Lake  and 
Carson  Sink  areas. 

Furthermore,  drains  immediately  north  of  the  river  picked  up  sub- 
stantial amounts  of  salt.  The  lower  Soda  Lake  drain  was  consistently  high 
in  salts  and  the  water  in  the  Carson  River  at  Sagouspa  Dam  was  very  high 
in  salts  whenever  irrigation  water  was  absent. 


Seasonal  Quality  Changes 

Figure  4  shows  that  electrical  conductivity  (total  salts)  of  the 
irrigation  water  steadily  increased  from  March  to  October  of  1960.  This 
was  most  likely  due  to  the  concentration  of  salts  by  evaporation  of  water 
from  Lahontan  Reservoir  and  from  the  distribution  system,  and  to  increas- 
ing quantities  of  drainage  waters  in  the  irrigation  system.   It  would, 
therefore,  be  reasonable  to  assume  that  total  salts  increase  each  year  as 
the  season  progresses,  then  decrease  as  large  volumes  of  low-salt  spring 
runoff  replenish  the  reservoir  supply  and  dilute  the  salt  concentration  of 
the  irrigation  water.   Diversion  of  Truckee  Canal  water  directly  into  the 
Carson  River  at  any  time  will  cause  a  decrease  in  total  salts  of  the  water 
in  the  irrigation  system,  especially  when  outflow  from  the  reservoir  is 
shut  off  during  the  winter.  This  accounted  for  the  drop  in  total  salts 
after  October  1960.  The  higher  concentration  of  salts  in  the  irrigation 
water  in  the  spring  of  1961  was  undoubtedly  due  to  the  small  volume  of 
higher-salt-concentration  runoff  stored  in  Lahontan  Reservoir  at  that  time, 
(see  fig.  5  and  appendix  tables  3  and  5).  This  relatively  small  volume  of 
high-salt  runoff  would  occur  during  drought  periods  as  well  as  during  low 
runoff  seasons  of  the  year. 

The  soluble  sodium  percentage  of  the  irrigation  waters  fluctuated 
during  each  season,  but  was  noticeably  higher  during  the  low  water  years 
of  1960  and  1961.  This  is  evidence  that  sodium  percentage  also  varies 
with  volume  of  water  supply. 

The  concentration  of  salts  in  the  drainage  waters  was  low  in  the 
'summer  months,  increasing  sharply  at  the  termination  of  the  irrigation 
season  (fig.  6).   Total  salts  continued  to  increase  through  the  winter 
until  irrigation  and  consequent  dilution  of  the  drainage  waters  was  started 
again  in  the  spring.   This  seasonal  fluctuation  in  total  salts  was  verified 
by  analyses  made  in  April  1962,  prior  to  the  irrigation  season  (analyses 
results  also  shown  in  fig.  6). 

Observation  of  the  average  sodium  concentration  of  the  drainage 
waters  (see  fig.  6)  shows  what  can  happen  under  prolonged  drought  condi- 
tions. Although  the  concentration  of  sodium  fluctuated  throughout  the 
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test  period,  there  was  a  substantial  increase  in  the  average  concentration 
of  sodium  between  1959,  the  first  year  of  the  study  (also  the  first  of 
three  drought  years),  and  April  1962.  This  can  be  seen  better  by  compar- 
ing analyses  of  February  26,  1960,  April  6,  1961,  and  April  2,  1962  (fig. 
6),  which  are  the  analyses  made  prior  to  each  irrigation  season.  Total 
salts  increased  in  the  same  manner.  This  indicates  that  over  a  prolonged 
drought,  the  level  of  sodium  and  total  salts  in  drainage  water,  particularly 
at  the  lower  end  of  drains,  may  increase  to  such  a  degree  that  these  waters 
become  unsuitable  for  irrigation.  Waters  in  the  Newlands  reclamation  pro- 
ject discussed  in  this  publication,  are  probably  of  subnormal  quality, 
because  of  drought  conditions  during  the  period  of  study.  A  normal  water 
supply  should  yield  slightly  better  quality  irrigation  water  and  substan- 
tially better  quality  drainage  water. 

Past  and  Future  Quality  Changes 

It  is  doubtful  if  the  quality  of  the  irrigation  water  has  changed 
noticeably  since  this  project's  beginning  in  1905.  The  chemical  composi- 
tion of  water  from  this  project's  watershed  would  not  change  in  such  a 
short  period  without  a  major  change  in  climatic  conditions.  But  the 
quality  of  the  drainage  water  has  probably  changed  significantly  in  that 
time,  improving  over  the  years.   Initial  leaching  of  salts  from  irrigated 
lands  would  normally  be  rapid  and  then  taper  off  until  an  equilbrium  was 
reached  between  the  amount  of  irrigation  water  applied  and  the  amount  of 
salts  removed  in  the  drainage  water. 

Water  from  the  new  Douglas  ("GF"  extension)  drain  (station  13)  is 
an  example  of  poor  quality  water  from  a  newly  constructed  drain.  Within 
the  present  system  of  canals  and  drains,  the  quality  of  irrigation  and 
drainage  water  should  be  virtually  stabilized,  although  new  drains  con- 
structed in  the  future  through  areas  of  salt-  or  sodic-affected  soils 
could  be  expected  to  contain  poor  quality  drainage  water  for  a  short  time. 

Another  factor  contributing  to  water  quality  should  be  considered. 
In  the  future,  water  available  for  irrigation  may  decrease  because  of 
appropriation  for  uses  of  higher  priority  (domestic,  industrial,  etc.). 
This  will  necessitate  a  more  efficient  use  of  irrigation  water,  which  will 
decrease  drainage  flow  and  increase  the  concentration  of  salts  in  drainage 
waters  and  reservoirs.  An  increase  in  salts  in  some  drainage  waters  (now 
used  for  irrigation  in  the  project)  would  cause  these  waters  to  become 
hazardous  for  continued  irrigation. 

Changes  in  Soil  Properties 

Soil  salinity  and  alkalinity  of  irrigated  lands  of  the  Newlands  rec- 
lamation project  should  be  nearly  stabilized  under  the  present  irrigation  and 
drainage  systems.  Changes  in  soil  salts  will  be  slow  in  the  future,  except 
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where  new  drains  are  constructed.  Caution  should  be  exercised  in  this 
valley  to  prevent  overirrigation,  which  would  cause  the  water  table  to  rise 
excessively.  A  high  water  table  not  only  increases  the  movements  of  salt 
toward  the  surface  of  the  soil,  but  injures  roots  of  growing  plants. 
Irrigation  practices  should  be  designed  to  keep  the  water  table  down  to  at 
least  4  or  5  feet  below  the  surface  of  the  soil,  except  for  short  periods 
when  accumulated  salts  are  being  leached  out.  A  deeper  water  table  would 
be  desirable,  but  because  of  inherent  soil  conditions  in  the  valley,  this 
would  not  be  easily  achieved  in  many  areas. 

Effects  of  Water  Quality  Upon  Canal  Linings 

Little  is  known  at  present  about  the  effects  of  water  quality  upon 
canal  liners.   Concrete  liners  may  be  decomposed  by  sulfates  at  high  con- 
centrations (4).  Other  liners,  such  as  plastics,  are  believed  to  be  rather 
inert  to  chemicals  found  in  water.   The  bentonite  or  clay  used  to  seal  canals 
may  be  flocculated  by  water  of  very  high  salt  content  or  their  structure 
may  be  altered  by  the  chemicals  in  the  water.   Therefore,  water  quality 
should  be  considered  in  the  selection  of  canal  liners  or  sealers.   The 
irrigation  waters  of  the  Newlands  reclamation  project  should  not  harm  most 
canal  liners  now  in  use,  but  some  of  the  drainage  waters  of  high  salt  con- 
tent could  shorten  the  life  of  some  types  of  liners. 

Irrigation  Management 

The  irrigation  water  of  the  Newlands  reclamation  project  is  of  good 
quality  during  the  irrigation  season  and  should  not  harm  any  crop  suited  to 
the  climate  and  soils  of  the  project.   With  a  moderate  amount  of  leaching 
with  this  water,  there  is  little  danger  of  salt  buildup  in  irrigated  soils. 
(see  (5)  pp.  79-81  for  more  detailed  information  on  management.) 

Since  it  is  common  practice  throughout  this  project  to  use  most 
drainage  waters  for  irrigation,  special  attention  should  be  given  to  proper 
management  practices  in  order  to  prevent  a  saline  or  alkali  condition  from 
developing  in  the  soils  irrigated  with  these  waters.   Table  1  lists  the 
salinity  and  sodium  hazards  of  the  major  drainage  waters  of  the  project. 
The  following  paragraphs  are  recommendations  for  their  use  as  irrigation 
waters. 

Water  from  the  New  River  drain  at  station  9  and  the  Mills  drain  at 
station  15  can  be  used  for  irrigation  on  almost  all  soils  if  a  moderate 
amount  of  leaching  is  done  with  it.   In  most  cases,  plants  with  moderate 
salt  tolerance  can  be  grown  without  special  practices  for  salinity  control. 
There  is  little  danger  that  harmful  levels  of  exchangeable  sodium  will 
develop  in  soils  irrigated  with  these  waters. 
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Table  1.   Salinity  and  sodium  hazards  of  major  drainage  waters  in  the 

Newlands  reclamation  project- 


Drain 

New  River 
Mills 
New  River 
Carson  Lake 
Gummow 

Lower  Soda  Lake 

Carson  River  at 
Sagouspa  Dam 

Upper  Diagonal 
Harmon 


( Summer 

1959  to  Winter  1961- 

62) 

Sumraer 

Winter 

Station 
No. 

Salinity 
hazard 

Medium 

Sodium 
ha  zard 

Low 

Salinity 
hazard 

Medium 

Sodium 
hazard 

9 

Low 

15 

do 

do 

do 

Do 

8 

do 

do 

High 

Do 

11 

do 

do 

do 

Do 

16 

do 

do 

do 

Do 

14 

High 

Low 

to 

medium 

High 

Low 

to 

medium 

7 

do 

Low 

Very  high 

Very  high 

12 

do 

do 

High 

Low  to  very 
high 

10 

do 

Low  to 
medium 

Very  high 

High  to 
very  high 

1/  Salinity  and  sodium  hazard  ratings  are  based  on  appendix  figure  7. 


Water  from  the  New  River  drain  at  station  8,  the  Carson  Lake  drain 
at  station  11,  and  the  Gummow  drain  at  station  16  can  be  managed  in  the 
same  manner  as  the  water  from  the  two  preceding  drains,  with  certain  excep- 
tions.  If  these  waters  are  used  in  the  winter  upon  land  which  has  restricted 
drainage,  a  salt  buildup  will  occur.  Because  of  high  levels  of  carbonates 
and  bicarbonates  in  these  waters  there  is  also  some  danger  of  a  sodium 
hazard  developing  in  soils  irrigated  with  them  during  the  winter  months. 

Water  in  the  Carson  River  at  Sagouspa  Dam  (station  7),  which  contains 
a  large  amount  of  drainage  water,  including  water  from  the  lower  Soda  Lake 
drain  at  station  14,  should  not  be  used  on  land  with  restricted  drainage. 
Even  with  adequate  drainage,  only  salt-tolerant  plants  would  do  well, 
particularly  during  low  water  years.  It  would  be  extremely  detrimental  to 
place  this  water  upon  good  land  during  the  winter  except  under  special 
circumstances  (listed  in  the  following  discussion  of  upper  Diagonal  and 
Harmon  drains ) . 
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The  waters  at  the  upper  Diagonal  drain  at  station  12  and  at  the 
Harmon  drain  at  station  10  vary  in  quality  with  seasonal  fluctuations  in 
flow  of  and  extent  of  dilution  of  irrigation  water.  These  drainage  waters 
are  generally  not  suited  for  irrigation  on  good  land,  but  may  be  used  under 
special  circumstances:   the  soils  must  be  permeable,  drainage  must  be  ade- 
quate, irrigation  water  must  be  applied  in  excess  to  provide  considerable 
leaching,  and  crops  must  be  salt-tolerant.  During  the  winter  these  waters 
should  never  be  placed  upon  good  land;  they  are  suitable  then  for  saltgrass 
pasture  irrigation  or  waterfowl. 

The  foregoing  recommendations  are  made  for  drainage  water  samples 
taken  at  specific  locations.   The  water  used  for  irrigation  at  other  loca- 
tions will  be  of  different  quality  and  will  therefore  require  different 
management.   The  foregoing  discussions  on  changes  in  the  water  quality  as 
it  flows  downstream  and  seasonal  changes  in  quality  should  be  helpful  in 
determining  water  quality  at  other  locations  in  the  drainage  system. 

SUMMARY  AND  CONCLUSIONS 

All  irrigation  waters  contain  dissolved  salts.  The  kind  and  amount 
of  salts  in  irrigation  water  determine  its  quality.  Objectives  of  this 
study  were  to  determine  the  quality  of  the  irrigation  and  drainage  waters 
of  the  Newlands  reclamation  project  and  the  changes  in  irrigation  water 
quality  as  it  flowed  downstream.   This  work  was  also  concerned  with 
changes  in  quality  with  season,  and  an  attempt  was  made  to  estimate  past 
and  future  changes  in  water  quality  and  the  effect  of  water  quality  upon 
soil  properties  and  canal  linings. 

The  irrigation  water  of  the  Newlands  reclamation  project  is  of  good 
quality.  The  water  has  a  medium  salinity  hazard  and  practically  no  sodium 
hazard.  A  moderate  amount  of  leaching  with  this  water  should  prevent  any 
salt  buildup  in  irrigated  soils.  Apparently,  there  is  only  a  small  change 
in  irrigation  water  quality  as  it  flows  downstream,  except  where  drainage 
waters  are  diverted  into  canals . 

This  study  shows  that  salinity  of  irrigation  water  increases 
slightly  each  year  as  the  irrigation  season  progresses.  Then  salinity 
decreases  as  large  volumes  of  low-salt  spring  runoff  replenish  the  reser- 
voir supply. 

The  drainage  waters  contain  higher  concentrations  of  total  salts 
and  higher  percentages  of  sodium  than  the  irrigation  water.  These  drain- 
age waters  vary  in  quality  from  a  medium  salinity  and  low  sodium  hazard  to 
a  very  high  salinity  and  sodium  hazard. 

Drainage  waters  increase  in  salt  concentration  and  percentage  of 
sodium  as  they  flow  downstream.  Apparently,  the  drains  in  the  center  of 
the  project,  particularly  south  of  the  Carson  River,  are  free  from  exces- 
sive salts.  But  they  pick  up  salts  rapidly  as  they  approach  the  Carson  Lake 
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and  Carson  Sink  areas.  Conversely,  those  drains  immediately  north  of  the 
Carson  River  carry  high  concentrations  of  salts. 

Seasonal  changes  in  quality  were  more  pronounced  with  the  drainage 
waters  than  with  the  irrigation  water.  At  the  termination  of  the  irriga- 
tion season,  the  drainage  waters  increased  sharply  in  total  salts  and  con- 
tinued to  increase  through  the  winter  until  irrigation  was  started  again 
in  the  spring.   For  this  reason,  most  drainage  waters  should  not  be  placed 
upon  good  land  during  the  winter. 

It  is  a  common  practice  in  the  Newlands  reclamation  project  to  use 
most  drainage  waters  for  irrigation.   Some  drainage  waters  are  excellent 
for  irrigation  while  others  can  be  used  successfully  with  careful  manage- 
ment.  But  some  drainage  water  in  the  project  should  never  be  placed  upon 
good  land. 

The  concentration  of  both  total  salts  and  sodium  in  the  drainage 
waters  continued  to  increase  through  the  study  period.  This  is  attributed 
to  drought  conditions  during  that  time.  It  is  possible  that  during  pro- 
longed droughts,  the  drainage  waters  would  increase  in  sodium  and  total 
salts  until  they  become  dangerous  to  use  for  irrigation,  particularly  at 
the  lower  ends  of  the  drainage  system.  Reduction  in  the  amount  of  water 
available  for  irrigation  would  also  cause  this  same  condition  to  develop. 

The  irrigation  waters  of  the  Newlands  reclamation  project  should  not 
harm  most  canal  liners  now  in  use,  but  some  of  the  drainage  waters,  of  high 
salt  concent,  could  shorten  the  life  of  some  types  of  liners. 

Soil  salinity  and  alkalinity  are  nearly  stabilized  on  this  project 
under  the  existing  irrigation  and  drainage  systems.  Overirrigation,  which 
causes  the  water  table  to  rise  excessively,  should  be  avoided. 

It  is  doubtful  whether  irrigation  water  quality  has  changed  in  the 
Newlands  reclamation  project  since  its  beginning  (1905).  But  the  quality 
of  the  drainage  water  has  most  likely  changed  since  then,  becoming  better 
with  time,  then  gradually  stabilizing. 

Irrigation  water  of  the  Newlands  reclamation  project  should  continue 
to  be  of  high  quality  unless  its  supply  is  reduced  in  the  future,  thereby 
necessitating  an  increase  in  the  proportion  of  drainage  water  used  for 
irrigation. 


19 


LITERATURE  CITED 

(1)  Bernstein,  L.,  and  Pearson,  G.  A. 

1956.  Influence  of  exchangeable  sodium  on  the  yield  and  chemical 
composition  of  plants:  I.  Green  beans,  garden  beets,  clover,  and 
alfalfa.   Soil  Sci.  82:247-258. 

(2)  Pearson,  G.  A.,  and  Bernstein,  L. 

1958.   Influence  of  exchangeable  sodium  on  the  yield  and  chemical 
composition  of  plants:   II.  Wheat,  barley,  oats,  rice,  tall  fescue, 
and  tall  wheatgrass.   Soil  Sci.  86:254-261. 

(3)  Rainwater,  F.  H.,  and  Thatcher,  L.  L. 

1960.   Methods  of  collection  and  analysis  of  water  samples.  Geol. 
Survey  Water  Supply  Paper  1454. 

(4)  Urquhart,  L.  C,  and  O'Rourke,  C.  E. 

1940.   Design  of  Concrete  Structures.  McGraw-Hill  Pub.  Co.  New  York, 
N.Y. 

(5)  U.S.  Salinity  Laboratory  staff. 

1954.  Diagnosis  and  improvement  of  saline  and  alkali  soils.  U.S. 
Dept .  of  Agr .  Handb .  60 . 

(6)  Wilcox,  L.  V. 

1958.   Determining  the  quality  of  irrigation  water.   U.S.  Dept.  of 
Agr.  Inform.  Bui.  197. 

(7)  Wilcox,  L.  V. 

1960.  Boron  injury  to  plants.   U.S.  Dept.  of  Agr.  Inform.  Bui.  211. 


APPENDIX  FOLLOWS 


20 

APPENDIX 

Sampling  Method 

Water  samples  were  taken  with  a  glass  sample  bottle  clamped  to  the 
end  of  a  long  handle.   The  sample  was  taken  as  near  as  possible  to  the 
center  of  the  flowing  stream  of  water.  (3) 


Analytical  Procedures 

Electrical  conductivity  was  determined  with  a  model  RD-26  Solu  Bridge 
Soil  Tester^/  and  recorded  as  micromhos  per  centimeter  (EC  x  10^). 

The  hydrogen  ion  concentration  (pH)  of  each  sample  was  measured  with 
a  Beckman  Model  M  pH  meter. 

Calcium  plus  magnesium  was  determined  by  titration  with  disodium 
ethylenedinitrilotetraacetate  (Versenate)  using  Eriochrome  Black  T  as  an 
indicator  [(_5),  p.  94], 

Potassium  and  sodium  were  analysed  with  a  Beckman  model  DU  flame 
photometer. 

Carbonates  and  bicarbonates  were  determined  by  titration  with  standard 
acid  and  the  chlorides  were  determined  with  silver  nitrate  [(5),  p.  98], 
Other  anions,  presumed  to  be  largely  sulfates,  were  estimated  by  difference. 


Symbols , 

Formulas,  and 

Definit 

ions 

Gram 

Ions 

Chemical  symbol 

equivalent  weight 

Calcium 

Ca++ 

20.04 

Magnesium 

Mg++ 

12.15 

Sodium 

Na+ 

23.00 

Potassium 

K+ 

39.10 

Carbonate 

C03 

30.00 

Bicarbonate 

HC0- 

61.01 

Chloride 

Cl" 

35.46 

4/  Trade  names  are  used  in  this  publication  solely  for  the  purpose  of 
providing  specific  information.  Mention  of  a  trade  name  does  not  constitute 
a  guarantee  or  warranty  of  the  product  by  the  U.S.  Department  of  Agricul- 
ture or  an  endorsement  by  the  Department  over  other  products  not  mentioned. 
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ECxlO   =  Electrical  conductivity  in  micromhos  per  cm.  at 

25°C.  Electrical  conductivity  increases  with  salt 
content . 

p. p. in.   =  Parts  per  million,  or  parts  of  salt  by  weight  in  a 
million  parts  of  water. 

The  total  salts  recorded  in  p. p.m.  in  the  tables  of  analyses  were 
calculated  from  the  electrical  conductivity  readings  by  using  the  following 
formulas : 

p. p.m.   =  0.64  x  EC  x  10  when  EC  x  10  was  5,000  or  less;  and 

p. p.m.   =  0.70  x  EC  x  10  when  EC  x  10  was  above  5,000. 

Sum  of  cations  =  total  of  four  major  cations,  Ca   ,  Mg   ,  Na  , 
and  K+,  in  milliequivalents  per  liter. 

Meq./l.  =  Milliequivalents  per  liter  =  1/1000  of  the  gram 

equivalent  weight  of  a  chemical  substance  per  liter 
of  water.  A  gram  equivalent  weight  of  a  chemical 
substance  will  combine  with  or  replace  a  gram  equi- 
valent weight  of  another  chemical  substance. 

Milliequivalents  per  liter  to  p. p.m.:  milliequivalents  per 
liter  x  gram  equivalent  weight  =  p. p.m. 

SSP  =  Soluble  sodium  percentage.  Determined  by  dividing  the 
sodium  in  milliequivalents  per  liter  by  the  sum,  in 
milliequivalents  per  liter,  of  the  four  major  cations, 
and  multiplying  by  100. 

SAR  =  Sodium-adsorption-ratio.   This  is  the  ratio  of  sodium  to 
calcium  and  magnesium  that  is  expressed  mathematically 
in  the  following  equation: 


Na+ 


SAR 


V 


Ca   +  Mg 


Each  ion  is  represented  in  milliequivalents  per  liter.  The  relationship  of 
these  three  major  cations  determine  the  approximate  amount  of  sodium  that 
will  be  adsorbed  by  a  soil  from  an  irrigation  water.  The  SAR  is  probably 
the  best  available  index  to  estimate  the  sodium  hazard  of  an  irrigation 
water. 

Appendix  figure  7  [adapted  from  (5),  p.  80]  was  used  to  classify  the 
waters.  It  is  designed  to  use  the  SAR  to  classify  the  sodium  hazard  and  the 
electrical  conductivity  to  classify  the  salinity  hazard  of  irrigation  waters. 
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RSC  =  Residual  sodium  carbonate  =  the  amount  of  carbonate 

plus  bicarbonate  in  excess  of  calcium  and  magnesium 
in  meq./l. 

RSC   =   (CO^  +  HCO")   -   (Ca++  +  Mg++) 

The  ionic  concentrations  in  the  above  equation  are  expressed  in 
milliequivalents  per  liter.  Waters  with  RSC  values  above  2,50  meq./l.  are 
hazardous  for  irrigation.  Water  with  a  RSC  between  1.25  and  2.50  meq./l. 
may  require  good  management  to  avoid  sodium  problems.  Waters  with  RSC 
values  below  1.25  meq./l.  are  probably  safe  for  irrigation  (5,  6) 


CO 
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CO 


100  250  750  2250  50 

CONDUCTIVITY  —  MICROMHOS  /CM.  (ECxIO6)  ,  2^C. 
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00 


SALINITY      HAZARD-C 

Figure  7.  Diagram  for  the  classification  of  irrigation  waters. 

[Adapted  from  p.  80  in  Diagnosis  and  Improvement  of  Saline 
and  Alkali  Soils  (5)] 


24 


o 
> 

u 

<u 
to 

CU 
OS 

c 

■M 

c 
o 

-C 

rti 


m 
c 

rO 
O 

V 
0J 

o 

3 
U 
E- 


a. 


U 

CU 

+J 

ITJ 

s 

G 
O 
•w 
■P 
10 
bO 
•H 
h 

•H 

4h 
O 

(0 
•-H 
CO 

(TJ 
C 
< 


CM 

V 

jQ 
(0 
6- 


ex 


I    oo 
O 
O 


II      CO 

o 
o 


IT) 

M 

CJ 

£ 

4-1 

co 

O 

c 

o 

•H 

| 

IB 

w 

o 

rH 

co 

(0 

■M 

+J 

H 

0 

fl 

H 

01 

o  o 

H  O 
X  m 
CJ    CN 

u  csj 


cu  <-{ 

Q     rfl 

n 


CD 


CM    O    O 

oo  m  zf- 


C~    CO    CM 

oo  cm  oo 


ootr-mioiDCMj 
ooior^oor~r-r-r~ 


OrH    H    H 


J-    CM    ID    ID 
O    C-    ID    00 


rHHrHCMr-|  H     N     H     H     (N 


■MoocMt-^ooooiDior^ 

(NtNnnnHOjn 


Cn    OO    CM    ID    0O 

[«)   J    J    ro  in 


E 
P. 


m  j-  cm      .-hcmooocooioooooo     .-i  o  h  r»  H     r~ 
co  oo  co     oooooooocoaioooocoao      oo  co  oo  r~  ao     r- 


en 


o  o  o 
in  o  o~> 


J-  J-  m 
r-  c-  J- 


O  CD  O  CN  CN  00  O 

en  id  r~  r^  o~  o  o 


o  o 
o  j- 


CO  O 
O  CO 


•H  H  00  O! 


cmoo      ommcnooiDiDoj- 
oo  r-  co      oooomenooooj-ooj- 


O    ID    CO    O    O 

o  r-  <-l  r-~  3- 


CMCMCM         CMCMOOCMCMCMCMCMCM 


CM    CM    CM    <H    CM 


I        I        I        I        I 


J- 

o 


CMi-HrO<-ICMO0.-liH 
HOHr-tHHrHiH 


00     0"! 

cn  H  co  en  oo 

r~ 

H    O 

O   rH   o   O   -H 

o 

ID    O    O 

cm  ao  r^ 


HcnocMuor^rHvDiDcn 
coCMooiOcnco^rcnmoo 


j-  id  o  oo  m  3- 
cn  id  -H  id  co   m 


o  o  o 
O  CM  3- 


o  m  cm  o  oo  o 

H  O  cn  CM  ;}■  (D 


o  o 

t~-  J" 


O  CM 

3-   t- 


J-  J- 

J-  o 


cn 


oommooinoCMcncnoo 
oooaocnmcocNiooooo 


oo   en  CM   ID   cm       oo 

j-  j  id  o-  in      in 


00O0CM        inHCMrHCMCMCMCMOOCM        CMO0CM-HO0 


J"    O    H 

cm  co  j± 


j-r^oomj-j-oiD 
oor~CM^HininiDiD 

H  H   H    H   ^H   -H   <-H 


o 

10 


oo  r—  to  cm  id      cn 
r~  oo  co  cm  oo      o 

^1     CM     ^     r-{     —|  r-i 


ooo     oooooooooo 
m  in  cm      rHCMOooj-^-miDoom 

OOCMCM        CM^CMHCMCMCMCMOOCM 


cn  cn  OOOOOO         OOO 

Cnmin  cDlOlDlOcDlOOlOlOlO 

•v   Ol    Oi  U5001J0101SJ01H 

O0    \  \  IN    (O    CN    Ol    M    (N   H   SV.S 

\   O    H  ^^^-"^.-^^.^OHCM 

cohh  CMco-d-intor-cn-- mh 


o  o  o  o  o 

>  r«  oi  cn  cn 

CM    00    CM    H    CM 


O 


CN 


CD  ID  ID  CO  CD  CD 

^v  ^  ^.  "^  -^  ^ 

J-  00  ID  CO  CO  CM 

^  ^  -^  ^  ~-^  '^ 

r-H  cm  oo  j-  in  j- 


x) 

(0 
N 
(0 


•l-i 

X) 

o 

CO 


0) 

e 
o 

3 
O 


(0 
N 
(0 


C 
•H 

fO 
CO 


25 


> 

IT) 
I 


4h 
O 

G 
O 
•H 
4-> 
O 

w 

a> 
■p 

c 


•H 

o 
> 

u 
<u 

0} 
V 

OS 

c 

■M 

c 
o 

-C 

ro 

> 

O 

-Q 
(0 

t. 

> 
•H 
(X 

c 
o 
w 


a 


a 

H 
C 
£ 

v; 

f-  -h| 

0) 
rfl|  > 
J    • 

c 

0    X} 

td 

b   en 

•H 

b 


cn   3 
O 


<u 

ro 

c 
< 


CO 
V 

rH 

■9 


CM 


o 
o 

X 


II    co 
O 
O 


CJ 


« 


CM    W 

o  c 


■H  W 

rfl  +J 

•M  rH 

O  CO 

E-  CO 


O  CJ 
H  o 
X  co- 
CJ    CM 

U  C2J 


T3 
V 

ro  eP 

Q    <t> 
CO 


cn|cm|  C-j| 


CO    CO    J 

en  n  j 


CO    J- 
•-t    CN 


H    CM    CM    « 


oo  o  cm  j-  t~  O  en 

CM     CO    CO    CO    CO    J-    CO 


co  co  co  rH  cm  in  o 

CO    00    00    CO    00    CO    CO 


CD 


s 


CD 


CD 


C-~    ID 
J-   ao 
I     I     •    •    I 


O    J-    CO    CM    O    ID    O 

r~  r>  f-t  id  co  en  cm 


rH      CM      CO      rH 


o  co  en  r~-  in  co  o 

f-»    CM    rH    CO    J"    CO    CM 


CO    CO    J-    CO    CO    CO    zr 


en  rH  cd  co  co  uo  co 

<H     H     -H     rH     rH     H     rH 


O    J-    O    CO    O    rH    J- 

in  o  j-  o  co  m  cd 


o  o  r»  co  r»  cd  o 

oo  co  r^  en  r~  en  c~ 


CO    CN    CN    h    n    CO    J 


en  en  co  j-  o  cm  r~ 

?    3-    CO    H    CM    CN    ^ 


eO   (O   J    (O   CO   CO   > 


CO    CO    CO    CM    3-    CN    CN 

lo  co  ^  cn  co  co  j 
cm  rH  cn  rH  ro  co  a- 


o  o  o  o  o  o  o 

O  CD  00  O  O  en  CD 
J-  CM  CO  CO  CO  CO  CD 


o  o  o  o  o  o  o 

CO  CO  CO  CO  CO  CO  CO 


CD  O  CT>  ^T    OT  CD  <J> 

CN  CO  CM  CN  CN  CN  S 


cm  ro  j-  en  co  r^-  rH 


CM 

o 


m  f.  cd  en  co 

CO  CO  CO  CM  CO 


CD 


rH  CM  C0  O  CM 

CO  CO  00  CO  CO 


o 

CD 


cn  cn  o  co  co 

O  CD  en  O  en 


3-  J"  j±  3-    CD 

o  o  o  cn  cn 


CM  CD  O  J"  O 

.rf  t-»  d"  CD  C-~ 


CN  CN  CM  CO  CM 


I  I  I  I  I 


cn  cn  co  cn  co 

O  O  O  rH  -H 


O  CO  O  CO  CN 

co  co  j-  cn  co 


CO  J  CO  J  J 
CO  f-  d-  00  j- 


CM  CM  CM  CO  CM 


en  cn  J"  rH  rH 

co  .-f  cn  cn  cm 


J  J  co  r«  j- 


rH  00  CO  o  en 
o  co  ao  cn  c^ 

CO  CN  CM  CO  CN 


o  o  o  o  o 

f.  en  co  H  co 
3-    J-  J-  CO  J- 


H  -i     H  rH  rH 

CO  cO  CO  co  cO 


J-  00  CO  CO  00 

^  v.  \  ->^  --^ 

rH  CN  CO  J-  en 


CO 

o 


00 
CO 


CM 


CO 
CO 


o 

CD 
CN 


CM 
CO 


CN 

3- 


u 
ft) 

tM 


X) 

o 

CO 


r) 

CD 

6 

a 

T3 

r4 

CO 

3 

N 

0 

rfl 

■-i 

JZ 

CM 

>, 

s 

+J 

0 

•H 

■H 

C 

•H 

>. 

rH 

u 

rfl 

0) 

CO 

> 

H|  CN| 


26 


CO 

3 
O 


no 
bO 

U 
rfl 

c 

c 

•H 
^ 

OJ 

U 

O 

x: 

(0 


u 

•H 
O 
> 

CD 

co 

OJ 
OS 

c 

rfl 
+-> 

C 

o 

x: 
aj 
j 


cd 


U 

QJ 
f 

id 

3 

C 

O 
■H 
P 

rfl 

bO 


cp 
O 


0) 

>» 

(0 

C 
< 


CD 

•3 

E- 


CO 

CD 

P 

O 

2 

CJ 

to 

Pi 

OS 

< 

C/3 

0- 

tO 

to 

X 

a 

10 

h 

c 

V 

o 

x: 

•^ 

p 

c 

o 

ai 

i 

O 

1 

CO 

o 

(_> 

X 

It 

CO 

o 

c_> 

+ 

^ 

■«- 

0) 

2 

-     + 

-     + 

id 

M 

o 

s: 

cp 

CO 

O 

c 

o 

•H 

E 

P 

3 

"3 

W 

O 

•H 

CO 

rfl 

p 

P 

H 

o 

rfl 

H 

CO 

10 

o 

O 

■a 

o 

IT) 

o 

CN 

W  C2) 

T3 

CD 

0) 

H 

p 

ft 

id 

E 

Q 

(0 

CO 

cr 
HI 
s: 


s 


J- 

CN 


CN 

J" 


CM 

CO 


CD 

o 


CO 
CO 


o 


(0 
(0 


03 


CO 

(31 


m 
r- 


O 
CO 


o 

ID 


O    O   CO    3-    as 

to  j-  j  in  iO 


CM    CN    H    H    CN 


CD    in    CM    CM    CO 

J-  3-  J-  d-  d- 


o  o  co  id  in 


GO    CO    00    00    CO 


en  in 
co  H 


ID    O   00    O    O 
■H    CO    CM    CO    H 


O    CM    O    O    CM 

CM    J    CN    (O    J 


CN    CM    CM    CM    CN 


I       I        I        I        I 


CO    J"    O   J-    d- 

r>  t~»  co  co  j- 


O    CN    CM    CO    ID 

cr>  o  r>  r>  t-- 


H   CM   H   H   H 


m  r>  co  •-!  cm 
r>  oo  h  cm  co 


CO    CO    CO    CO    CO 


CO  (fl  J  J  J 
J-  in  CM  CM  CM 
CM    CM    CM    CM    CM 


o  o  o  o  o 

oo  o  m  in  m 
co  3  co  co  co 


ID   tD    CD   CO   lO 
^  >«,  —  \  ^ 

j-    CO   ID   CD   00 
*>»  ^  ^  >v  ^ 

H  cm  co  j-  m 


io  cs  en  r» 
co  oo  r>  cd 


*  CM  H  H 


in  <d  m  in 
j-  j-  co  co 


W    H    CO    t^ 

r»  oo  ao  ao 


I     I     I     I 


co  in  zt   m 
CD   o  co  co 


ao  en  o  o 

j-    O   CO   CO 


cd  m  co  co 


I     I     I     I 


CM    CO    00    00 
r-i     r-{     O     O 


cn  ao  m  co 
co  cj)  co  en 


CO    CN    r-i    CO 

r-i  cm  in  id 


CN    CM    H    H 


O   CO    J-    CD 


3-    J-    CN    CM 


m  oo  cm  h 
t--  co  cn  h 

cm   CM   H   CM 


o  o  o  o 
co  m  o  co 
j-  d-  co  co 


CM    CM 
CM    CM    CD    CD 

CO  CO  \s> 

^  ^  r>  t-» 

CM    CM    CM    CN 
->*  ^  ^  \ 

J-  d-  cO  co 


* 

o 

H 

• 

oil 

* 

C 

TT3 

•H 

U 

T3 

rfl 

C 

N 

rfl 

rfl 

r-i 

-C 

P 

j§ 

rfl 
O 

•rH 

XI 

T3 

O 

ai 

CO 

h 

o 

mtt 

x: 

| 

CO 

•H 

JS 

-O 

p 

OJ 

c, 

E 

0 

c 

• 

T3 

p 

U 

m 

<XI 

ti 

c 

rfl 

o> 

x: 

j< 

rfl 

>» 

P 

p 

•H 

a) 

G 

h 

•H 

a 

H 

E 

rfl 

(fl 

C/> 

CO 

27 


u 

0 

+-> 

H| 

01 

rH 

3 

G 

C 

o 

O 

•H 

•H 

■P 

•P 

id 

id 

+-> 

bfl 

(/> 

•H 

^ 

£ 

in 

O 

•H 

^ 

ip 

Uh 

0 

f= 

id 

W 

0> 

•H 

h 

W 

•p 

>> 

(0 

-H 

c 

id 

5 

c 

o 

< 

X) 

Q> 
■H 

E- 


33 


O 

a 

x 


o 
o 


id 
o 


U-i    w 

o  c 


d  o 

10  C2) 


T3 
0) 

p  a 
«  e 
q   id 

W 


en  r^  o  o 

t^    CM    rH    in 


H  r^  >  ifl 

00    00    CM    ID 


ID    O    (N 

.H  co  o 


CO    O    CO    CO 
CO    3"    J"    CO 


rHc-t^HCMrHCMCMCM 


ocood-CMcoCMin 


N  j  ic  n 

CO    CO    00    CO 


mcocMOcod-cnm 

COCOCOCOCO0OCOCO 


00 
CO 


J- 


co 


0) 


o  o  o  o 
m  co  j-  r~ 


o  n  >  j  m 
J-  in  r^  in  cm 


o  H 


iDiniOOOlDOCM 

cnr^cot—  moHCM 


r-  co  o  o 

en  m  j-  o 


CM    CM    CO    J- 


d-  m  cm  in 

--I   H   H   ^H 

o 


mj-CMOCMooo 

COC-rHiOrHiniDCO 


CNCOCOCNCMCMCMCM 


I       I        I        I        I        I       I        I 


rijinjjjjn 


o 
co 


o 

CO 
CM 


j-  j-  a>  o 
3-  id  r--  co 


oj-iOrHcomoio 

.HCMCOlOC-^COCOCO 


-H      .H      H      rH 


00    UD    O    O 

r-t  cm  co  in 


.HrHH.H.H.H'HCM 


j-r-mincoj-oco 
mcococncNcocot-~ 


CM    CM    CM    CN 


ifl  in  H  m 
r--  o  cm  en 


HHHHNWNN 


mmiDomcoj-t^ 
r-CMcor^rHcocMCM 


co  j-   j-  co 


r~{ 

in 

F 

id 

p 

d- 

CM 

rH 

CO 

■*-> 

-H 

a- 

CM 

<X> 

O 

-1 

o 

in 

• 

CM 

CN 

ro 

CM 

H 

w 

a 

o  o  o  o 

m  ^h  r--  d- 

n  j  j  n 


en  en 
en  ct>  m  in 
m  m  sn 

NN4   oi 
m  j-  -^  ^ 

CO    OHH 


CMcococoj-j-^-m 


j-iDCMOcocniniD 
moooicoj-iDr-CM 

■HrH-HCMCMCMCMCO 


oooooooo 

jcnoiDcownH 

CMCMCOCOCOJ-J-m 


o  o  o  o  o        o  o 

lOlOlOlDlOO'-OlD 
\  "«».  ^  ^  ~-»  lO  \  \ 

oaisoioiNJai 

(O   N   (N    (N    (M   H   SS 

^    \    ^-v    ^V   "^v    \    O     rH 

coj-mior^cnH'H 


10 


CM 

en 


CO 


XI 

u 
id 

N 

m 

•H 

TJ 

o 

to 


o 

TJ 

in 

V 

CM 

B 

m 

T3 

C-, 

id 

N 

o 

id 

en 

x: 

CO 

>^ 

P 

01 
CO 


HI 


28 


o 

•P 

c 


Q> 
> 

•H 
OS 

c 
o 
w 

r< 

ro 
u 

i 

u 

ip. 
0) 

■p 

3 

w 
■p 

0J 
> 

•H 
X) 


c 
o 
•H 
w 

> 

•H 
Q 

C 

03 
E 
<1) 

O 

o 


c 
o 

•H 
■P 
03 
■P 
C/J 


w 

r. 
<u 
■p 

(0 

3 

§ 

•H 

P 
03 
M 

•H 

P 
p 
•H 

IP. 

o 


CO 

H 
rfl 

C 
< 


ID 
0) 


-Hi 
■H 
fl 
C 
rfl 
CJ 

o> 
c 
•h 
j 


I    oo 

o 
u 


ll    oo 
O 
CJ 


+ 

~^ 

+ 

• 

IT)        b£ 

cr 

U       X 

01 

z: 

•P.    W 

. 

O    C 

m 

O 

•v. 

•H 

• 

e  4-> 

cr 

P     03 

<u 

co    o 

s 

(0     P> 


O     03 


o  a 

•h  o 

X  m 

CJ  CM 


■p   a 


03 

a 


a) 


C7l 

£ 


Si 


oo  I    in  | 


io|  r-  I 


<-t  oo  o   o     oo  m  oo 

o  oo  id  cm      in  en  ^ 


o  in  ao  o  oo 
oo  J-  in  cm  o 


CM 

ID 


O    O    O    O 


CM    CM    CM    CM    CM    CM        CMCMCMCM 


f-    O    rH 
00    J"    J" 


OOCMt^OCMCMCMCMJ- 


o  H  h   oi  w      -r 
J-   d-   00  oo    -)•      j- 


CM    in    rH    -f        OOinoOrHOlOOOlDCMCM        O    CO    H    00    CM 

CO    CO    (D    CD        COCO00COCOCOCOCO0OCO        CO    CO    CO    CO    CO 


o 

00 


CO  00  CO 
U0  liO  ID 


r^  J  ID 

o  o  m 


in  o  3- 
id  in  j- 


o  o  o  o 

O  U0  J-  J- 


d-  OO  o  o  o  o 
oo  id  in  co  co  r-i 


lO  J  ^  J 

rr  in  cm  zt 


rH  CM  CM   CM  CM  CM  CM 


CM  J-  o  o 

CO  ID  >  00 


00.3-comooocoo-r 

C^COini-llDCOlDCOOCN 


O    CM    O    J-    ID 

J-  j-  H  w  in 


J-    J-   .H    O 

j-  id  cm  in 


ooooomcnmmiooio 
ooooooooior-corHr)--)- 


H    H    H    CM    (N    CM         CM    CM    CM    CM    H 


•H-hoo      ocnommj-omiDCM 

CO    00    rH    ID        CMCOrHCOrHCMJ-COCnm 


CO    ID    J    J    ^ 

r-  id  in  j-  cr> 


en  co  *  n      hrohjcococoincoo 
co  o  j  (M      iDOiiorocn-HnrijH 


J  ID  ID  CO  iDHCMCMJ-lDOlOllDCO 
cm  in  3  H  ojOicnCNinionjO 
cm  cm  n  cm     inHHHCMCMCMnnj 


oooo  oooooooooo 
in  o  3  3  cncMOomocMooj-oo 
n  3-  in  ro      >(M(onco3-3iomiD 


cncn  oooooo        ooo 

en  en  in  in  iciDioioioiooiciois 

in  in  n\  ^-^^^-v^^id^^-^v. 

—  -^j-cn  iDOOijoiai\joiH 

lO    P)    N\  OICOCMCMCMCMHVNS 

\  ^   O    rH  %^-v.^-\^vv  —  O   H   CM 

to  cm  H  CMcojiniDhOiHHH      H  cm  n  3  in 


ID 
CO 


CM    CM    CO    CO         -fCMOOOOCMCMCMCMOOOO        CO    CO    (O    CO    CM 


3    CO    CO    CO        r-'-IJ-d-d-J-OOJ-CMCM        CM    CO    H    H    CO        CM 
H     <-\    <-i     <-t         r-HrHrH-HH<-|rHrHHrH         H     i-i     H     ■-*     i-i  rH 

o 


H    t~~    00    rH    CM        J" 

ID    ID    H    CO    m       CM 


U0 

o 


CM    CM    CO    CM        J-rHCMrHCMCMOMCNCMCO        CO    CO    CO    CO    H 


rH    ID    CO    ID    CD        CM 

in  j  h  co  in      j- 


ooj-mj-      >(M(Ocoro33inmiD      io  id  in  m  ro 


CM  cm  oo  ID  id   t~- 

3,M  O  H  lO   03 
J"  J"  J"  J"  CM    zf 


o  o  o  o  o  o 
oo  id  oo  in  o  oo 

lO  ID  lO  ID  3   C"» 


■-i     rH  -H  rH  M  CM 

lO  ID  ID  ID  ID  ID 

V.  \  v^  \  \  \ 

-J-  CO  ID  ID  CO  CM 

^  >«.  >v  ""^  ~^  ^ 


U3 

00 

-H 

c 

T) 

o 

c 

V) 

TO 

03 

a) 

o 

en 

ID 

C- 

• 

c 

rH 

r-{ 

o 

ID 

•H 

Mh 

OO 

+J 

O 

rH 

03 

hP 

$-. 

* 

•rl 

OJ 

IT) 

r< 

fj 

rH 

b 

c 

•H 

•H 

rH 

^ 

•H 

CM 

• 

k 

ID 

CJ1 

•M 

a. 

cn 

c 

43 
Wl 

< 

rH 

p 

0) 

MH 

3 

0 

u 

o 

T3 

r< 

c 

T1 

•H 

■p 

W 

W 

p 

P 

bP 

03 

fH 

C 

C 

p 

01 

■H 

O 

w 

w 

T3 

11 

^ 

c^ 

C 

O 

oj 

p 

•H 

a> 

4-> 

r< 

01 

i-, 

(m 

(X 

3 

o 

a> 

•H 

43 

4h 

(3 

$-. 

M 

0 

o 

a. 

■H 

•H 

J3 

a> 

4-> 

•a 

en 

0) 

0) 

r- 

3 

Wl 

^-< 

CD 

rd 

•H 

a 

P 

o 

b 

C 

m 

<D 

Vh 

rB 

r^ 

j:^ 

rH 

C/3 

m|       id|  r>  | 


3 

0 

H 

o 

«> 

ID 

T3 

cn 

U 

^ 

01 

N 

#» 

01 

in 

-C 

43 

o 

•rl 

r4 

TJ 

03 

0 

E 

cn 

a) 

•  ^ 

o 

F 

c 

3 

•■H 

•H 

cn 

11 

a> 

c 

e 

tl 

CD 

o 

•* 

■P 

u 

xl 

03 

a> 

u 

3 

•p 

01 

3 

03 

M 

O 

C 

3 

m 

<-i 

•H 

43 

ip. 

03 

C 

r. 

O 

>> 

3 

T5 

•H 

P 

o 

■P 

•rH 

rH 

>o 

01 

c 

>-A 

Wl 

>H 

>| 

P 

•H 

rH 

(-. 

in 

1-4 

01 

0) 

o 

P 

CO 

> 

s: 

n 

rH|CM|    O0|   J-l 


29 


co 

••*. 

0) 

">» 

."•v 

■^, 

\. 

HA 

O 

CN 

|co 

1 

^1 

in| 

n 

2 

3 

0 

JS 

rH 

(h 

-V. 

r> 

o 

O 

CO 

oo 

in 

cn 

J" 

CD 

O 

O 

CO 

00 

o 

0) 

CJ 

• 

CN 

d- 

r^ 

H 

CO 

m 

m 

ro 

J- 

ro 

r^ 

m 

J- 

d- 

y 

to 

0 

Pi 

CD 

o 

CM 

O 

rH 

rH 

CN 

CM 

a, 

E 

3 

K 

o 

< 

CN 

CN 

CN 

H 

rH 

rH 

CN 

CN 

CN 

CN 

CN 

CN 

H 

CN 

rH 

• 

rH 

CO 

rH 

ai 

rO 

x> 

C 

a, 

cn 

O 

CO 

rH 

CN 

CN 

J" 

3- 

CN 

CN 

ro 

C"> 

r-- 

J" 

cn 

(0 

TJ 

CO 

CO 

* 

CO 

CN 

3" 

co 

J" 

J- 

•3" 

d- 

3- 

=t 

CO 

d- 

CN 

CJ 

C 

CO 

« 

0) 

in 

uO 

CO 

in 

m 

CD 

* 

rH 

m 

m 

co 

J 

ro 

ro 

ro 

CD 

+j 

n: 

X. 

0) 

a 

00 

X 

00 

ao 

CO 

CO 

co 

CO 

co 

CO 

co 

CO 

CO 

CO 

00 

CJ 

-H 

3 

•H 

• 

U 

3 

co 

rH 

E- 

O 

CD     O 

V, 

CO 

rH 

CO 
CO 

CD 

o 

CD 

x: 

u 

x:  -h 

CT 

1 

1 

1 

1 

1 

1 

1 

• 

• 

• 

• 

1 

1 

1 

1 

■p 

•H 

4->    c 

CD 

o 

•H 

0 

O     IT) 

s 

3 

> 

u 

• 

rH 

0! 

H 

ro 

10 

1 

^^ 

o 

o 

o 

o 

CD 

CO 

CO 

o 

CO 

c 

O 

CD 

o 

o 

CN 

• 

O 

• 

t) 

H 

• 

IT) 

ID 

-T 

in 

J- 

CN 

CD 

cn 

CD 

CN 

rH 

r~\ 

o 

CM 

in 

o 

•H 

H 

a. 

o 

cH 

CO 

■M 

CO 

4) 

rH 

CN 

ro 

CN 

CN 

ro 

CN 

rH 

rH 

H 

rH 

rH 

a> 

C 

cn 

c 

s 

H 

CD 

H 

* 

T) 

w 

• 

* 

•H 

* 

c 

•H 

in 

in 

0 

1      CO 

>v 

00 

O 

o 

o 

r» 

o 

CD 

ro 

CO 

O 

00 

o 

CO 

CM 

ro 

H 

co 

rH 

A 

o 

• 

CD 

H 

ro 

J- 

m 

it 

rH 

co 

CM 

CD 

in 

d- 

cn 

CN 

-H 

•H 

rrj 

o 

a1 

x: 

co 

H 

J 

X 

cu 
2; 

rH 

CO 

CO 

ro 

CM 

J- 

J 

CN 

CN 

CN 

CN 

CN 

rH 

CN 

J- 

CJ 

u 

rH 

•H 

3 

rO 

rO 

CX 

0 

• 

s 

C 

< 

H 

rH 

rO 

<D 

V. 

J- 

c 

G 

X] 

ii    ro 

o 

a* 

J- 

1 

1 

1 

1 

, 

, 

1 

1 

1 

1 

, 

1 

1 

1 

o 

CD 

O 

Sh 

c_> 

CO 

o 

c 

■P 

c 

0) 

s: 

o 

(0 

o 

> 

CO 

X) 

co 

■H 

• 

rO 

(0 

(X 

H 

0) 

co 

cu 

^^ 

CO 

CN 

rH 

ro 

H 

CO 

CO 

co 

co 

J- 

J- 

CO 

cn 

CO 

o 

CO 

•H 

CO 

C 

+ 

• 

rH 

rH 

CN 

rH 

H 

H 

rH 

rH 

rH 

H 

rH 

rH 

o 

rH 

H 

x: 

o 

^ 

CT1 

C 

+j 

C 

co 

a* 

o 

O 

O 

s~ 

s: 

•H 

c 

•H 

ro 

+-> 

o 

*-> 

O 

• 

ro 

rO 

H 

• 

bO 

rH 

bO 

+ 

-"^ 

J- 

O 

O 

O 

o 

CO 

r^ 

cn 

CN 

CO 

CD 

J 

cn 

3" 

en 

3 

•H 

rO 

•H 

•  • 

(t) 

• 

3- 

cn 

rH 

rH 

H 

ro 

CO 

* 

m 

CO 

CO 

CD 

CO 

J- 

o 

0 

• 

rH 

C 

Sh 

V 

2 

cr 

H 

U 

rH 

rO 

tH 

-H 

CD 

rH 

H 

CN 

H 

rH 

rH 

rH 

rH 

rH 

H 

H 

H 

H 

rH 

cu 

•H 

a 

•H 

a 

X 

m 

■p 

E 

TJ 

rO 

C 

CU 

c 

f0 

* 

u 

3 

•H 

cu 

•H 

CO 

rH 

to 

bO 

rV 

bO 

+        ■»- 

^ 

in 

o 

O 

O 

01 

r> 

H 

zr 

* 

cr 

CD 

o 

o 

J- 

CO 

N 

rH 

OJ 

U 

CD 

Sh 

+        + 

• 

rH 

r^ 

CO 

cn 

ro 

r» 

CO 

f> 

cn 

^ 

CN 

r- 

j- 

t~- 

r~ 

rO 

•0 

X> 

3 

XI 

<D 

aj      M 

cr* 

-C 

C 

rH 

♦J 

CJ      s 

CU 

CN 

CN 

CO 

00 

rH 

CN 

rH 

rH 

H 

CM 

CN 

r-l 

rH 

■H 

rH 

rO 

o 

f-> 

o 

ro 

33 

cz 

CJ 

+J 

+■» 

3 

<4h    CO 

. 

•H 

<D 

>H 

e 
o 

rH 

C 

o  c 

H 

t3 

<0 

•H 

Sh 

•H 

O 

o 

^ 

CN 

CN 

rH 

CO 

o 

CO 

co 

CO 

cn 

CD 

CO 

r~ 

00 

H 

00 

o 

M 

O 

CM 

O 

■H 

•H 

• 

t> 

r» 

cn 

rH 

CO 

CN 

rH 

ro 

LO 

cn 

CN 

j- 

ro 

co 

r~ 

co 

O 

> 

> 

H 

E  p 

cr 

3 

u 

W) 

U 

03 

3   aj 

CU 

CO 

* 

in 

in 

CN 

J- 

ro 

ro 

ro 

CO 

J- 

ro 

CN 

ro 

00 

•* 

(h 

<a 

C 

CD 

M 

CO    o 

£ 

p 

H 

co 

•H 

CO 

•h 

3 

V 

E 

CD 

M 

• 

•H 

>. 

rH 

O 

(h 

S- 

>H     CO 

e 

T3 

H 

CJ 

•H 

(fl  +J 

• 

r-- 

-t 

J- 

o 

o 

cn 

CN 

rH 

CO 

r- 

CD 

CD 

o 

J- 

in 

0 

¥> 

c 

E 

+J  rH 

a, 

CO 

cn 

C7> 

CO 

CD 

r- 

cn 

rH 

rH 

ro 

m 

^ 

CO 

CM 

o 

B 

CO 

o 

■-i 

O 

U-, 

O    fO 

• 

CN 

CN 

CN 

rH 

rH 

H 

rH 

CN 

CN 

CN 

CN 

CN 

H 

CM 

CN 

O 

tH 

rH 

iU 

0 

£-"    OT 

o< 

m 

6 

cn 

(0 

IfH 

CO 

6 

U 

» 

x> 

(h 

X) 

•H 

CO 

CJ 

ro 

3 

cu 

CU 

cu 

CO 

o  o 

^. 

N 

O 

CO 

> 

CO 

>, 

■H  o 

co 

O 

O 

O 

o 

o 

o 

o 

o 

O 

o 

o 

o 

O 

O 

o 

rO 

H 

(0 

•H 

rO 

-H 

X  m 

o 

r> 

lO 

CO 

in 

cn 

CO 

o 

ro 

J" 

r^ 

o 

J- 

m 

m 

CM 

JZ 

Mh 

CU 

rH 

cu 

03 

O    CN 

JZ 

ro 

d- 

d- 

CM 

CN 

CN 

ro 

ro 

ro 

co 

J- 

ro 

CN 

ro 

CO 

H 

rH 

c 

W  ® 

e 

>* 

3 

CU 

C 

CU 

< 

a 

+J 

O 

U 

•H 

h 

•H 

rH 

c 

U 

rH 

rH 

• 

•H 

>, 

CU 

CU 

CU 

in 

XJ 

cn 

cn 

O 

o 

o 

o 

O 

O 

o 

O 

o 

CN 

H 

u 

+J 

4-> 

4-» 

CD     V 

a> 

UO 

in 

CO 

CD 

CD 

CO 

CD 

CD 

o 

ID 

CO 

U3 

rH 

CO 

rO 

a> 

rfl 

rfl 

rO 

cu 

+->   H 

m 

>«. 

\ 

^s. 

*"n 

\ 

\ 

"V 

^ 

CO 

-^ 

\ 

^ 

CO 

~-v 

CO 

> 

3: 

S 

» 

•H 

a)   a 

>». 

* 

CT> 

CD 

O 

en 

3 

cn 

CT> 

■*s 

J- 

cn 

H 

^v 

t- 

■s 

Q   E 

CO 

■>» 

■^ 

CN 

ro 

CN 

CN 

CN 

CN 

rH 

•~-v 

v. 

^. 

CO 

CM 

<0 

~v 

o 

rH 

>v 

-v 

"V 

^^ 

■*■* 

^ 

^^ 

o 

rH 

CN 

^v 

^^ 

^v. 

"v.. 

^v. 

^. 

■^-, 

H 

co 

cn 

H 

rH 

CN 

co 

J- 

m 

CD 

r- 

on 

rH 

H 

rH 

m 

CO 

-•1 

CN| 

ro| 

-rl 

m| 

30 


Cu 
•H 

H 


-•I 

CM 
C 

o 


E 
O 


CO 

.-I 

X) 


o 


I     CO 

c 
o 

X 


II    CO 

o 
o 


+■   +• 
+   + 
a)   m 


4n     W 

o  a 
o 

•H 

6   ■"-' 
3     Tj 


o   <n 


o  o 

rH  O 

X  m 

CJ  CM 


CD   H 
•M     O, 

Q    n) 


cu 


C7l 

0) 

E 


r~  o  o  o 

ro  in   j-   3- 


CO    CM    CM    CN 


to    J    Ol    H 
^    J    3    J 


id  j  co  m 

CO    CO    CO    CO 


3 


o  o  o  o 

in    O    lO    in 


m  o3  o  o 
r-  co  o  en 


CN    CN    3"    CO 


I        I        I 


(fl    lO   lO    CO 

<-\     r-[     r-t     H 
O 


m  t-  3-  o 
ao  en  co  en 


co  io  o  o 
co   co   co   m 


CN    CN    CN    CN 


en  en  o  co 
ro  a-   j-  m 


m  3-  m  3 


CN    co    lO    UD 

co  co  j-  in 

CN    CN    CO    CM 


O    O    O    O 

H  m  J  o 
J   J  in  j- 


a>  en 

en  en  in  in 

m   m  N  N 

^  -^  3"  <T> 

in  3-  ^  ^ 

^  ^   O    .H 
CO    <T>    rH    .H 


"I 


00lOlOrHC0.3-CM.3-C0 

aoiocomr>3-co3-o 


CM    CM    CM    CM    CN    CM    CN 


mj-cocncomocoo 

mnjjjjmj'in 


r-incocM3-incnr--o 
cococococococooocn 


en  r-   o  en  cm  cm 

co  o  id  in  en  n 


lOOOJOCOlOlOOJ 
CncOiOCOOrHJ-cOlO 


njlDlDCOOlDCOlC 

3-r>rH3-a>aococnin 


COC03-CNCNCNCOCNCO 


CO 

•    I 

o 


3- 

CN 

I     I 


CNr~ml0.3-mcn.3-l0 


coHaij-cmcocMco 
cnr~3-or-ocoinco 


CMrHrHCMr-HCNCNCNCN 


r~oooinoc03-3-CM 
rHoaocncNroininr-- 


CM    CM    CN    CN    CM 


(NiOjinniOrioifl 
coo->3-r-irHin3-CMr^ 


^jrojjjmmin 


oaoinr-iOrHio03- 

CMrHOC0inO3-CNC0 
rOCNCNCMCNCOCOCOCO 


00000000   O 

03-CMr~OC-3-C5     O 

incocoro3-3-mm    <o 


00000  000 
cO  cO  CO  CO  cO  O  CO  cO  cO 
NNNNMONNN 

ocn3cnai\3crirH 

CO  W  CM  (M  CM  H  NNN 
NNNWSO    H    CN 

c03-1n10t-cn.-irH.-l 


co 

en 


en 

CO 
CN 


O 

CM 

3" 


CO 

co 


3 

3 

O 

O 

• 

H 

CM 

ro 

CO 

N 

en 

CO 

« 

Xi 

rH 

• 

B 

+-> 

3 

G 

•H 

rfl 

X) 

C 

in 

O 

hi) 

H 

W 

03 

•H 

CO 

T3 

0 

111 

F 

F 

H 

rd 

T) 

1 

fc 

rO 

3 

M 

O 

rrj 

H 

x: 

4-1 

>, 

3 

■p 

O 

••h 

rH 

c 

•H 

►) 

H 

h 

rd 

<D 

CO 

> 

-ll         CN| 


31 


o 

•f-> 

3 
O 

T3 
(0 
O 
U 

(1) 
H 

O 

dl 
-C 
CO 

4-1 

o 

c 
o 

•H 

o 

CD 
CO 

h 

0) 
■M 

c 

•H 


c 
o 

•H 

m 

4-> 


a 

§ 

m 

u 
u 

•H 
<TJ 

C 

o 

■H 
fJ 

<0 
bO 
•H 


O 

w 

•H 
CO 

•H 

c 

< 


en 
V 

rfl 


a 


w 
fn  c 
to    o 

-C    -H 

4->    c 

o  <o 


I     CO 

o 

u 

X 


II     CO 

o 
o 


o 


be 


mh    CO 

o  c 
o 

•H 
3    r0 

w  o 


O    (0 


O  O 

-I  o 
X  m 
O  cm 
W  C2> 


•P    (X 


<0 
Q 


cm  |    co|cm| 


CD 

£ 


d     rH     O     O 
tD    CM    00    CM 


[^  cn  co  H 

CO    CO    00    00 


o  r»  r»  o  o  r>  d 

ic  n  Mfl  j  j  h 


o 

ffl  N  J  ID  O 

IT) 

ID 

J-  co  J-  r»  m 

in 

O     O     H    -rH 


rHHHCMCMHrHCMCM.H 


COOlOr^lOOCOCMiOrH 
CMCMCOdddd.dd-d- 


O   h   h    N    W 

d-  J-  co  j-  d 


CO 

d" 


N   4-   n   J       CMCO.dC0C0r~COCOCOCO       H    ID   ^   o  H       CO 

co  a  m  co      coooaocor-cocococooo      co  co  co  w  co      co 


ol 

cu 


I     I     I     I 


o  o  o  o 

O    O    CM    ID 


CT>    H    CM    H 
d    CM    00    H 


OCMlOdOCMlOlDCOOO 

M^NMDOIHOHO 


O  O  ID  ID  O 

o  in  co  H  cm 


en 

d 


J-   H   O   O 

ID  CO  lO  H 


CM  CM  CM  H 


HcnmindOOdOO 
CMdmcniDcOiOd-dCM 


H   O   H   H 


(N  3-   J    O  (O 
CO    (D    CO    CM    CM 


CMCMCM0O        COCSICOCMCMCMCMCMCMCM        H    N    H    N    (N 


O 

d- 


I     i     I     I 


oo  d  o 

HHrl 


I    I    I     I 


COOdOOCOCMd-COdO 


en  ro  co  o 

O  H  O  rH 


o 


d-  r^  o 

J  H  Ol 


in  cm  o  en  oo 

CO  0-  CM  d  f» 


d  H  CM  CO 

r-  in  in  in 


ID  CM  00  CM  CO 

en  c^  co  rH  oo 


o  o  o  o 

O  rH  co  en 


r>mcor-oor>iDO 
r~cninaorHCNcniDiD 


d  cm  o  d 
co  co  d  d 


ID 

d- 


CO    CO    t^    CO 

oo  id  o  en 


(OOlHHHOIMHrHH 


cocncnocooocorHCMco 
omcMCMor-oiococo 


■H  H  h 


01  o-   lO   (O   ID 
CO    ID   00    ID    CM 


O 


co  co  to  oj      dcocococooodooooCM      (N  ro  cm  cn  ro 


co  o  co  d 
H  m  cn  co 

CM  CM  H  H 


o  o  o  o 
d  cn  H  H 

00  CO  CO  CM 


CMcncoiDindCMd'rHiO 

OlOMDOMCOCMrICO 
HHHrHCMCMCMCMCMrH 


OOOOOOOOOO 

or-r-^iDCMindmrocn 

COrHCMCMCOCOd-COCOCM 


o 

CO 

d 

03 

d 

00 

ID 

d 

in 

CO 

CM 

r~ 

r-{ 

CN 

H 

rH 

CM 

■H 

enen  oooooo        ooo 

cncninin  lOlOcOiOiOiOOiOtOlO 

in  m  —  s  ^.^^^^^iD-^^^ 

~v.  ^  d   en  iflOOiJOicnvjOirH 

m    CO   ^  ^  (NrOCMNCMNHN  — .  »>» 

WOH  >^'^'~v^^\^OrHCM 

co  oi  H  H  CMcodiniDr^cnHrHrH 


o  o  o  o  o     o 
in  co  d'   cn  in      f» 

CM    CO    CM    CM    CO        CM 


rH     rH     H     H     H  CM 

CO   tO   CO    lO   lO  CD 

-v.   ^  \   \   >v  v^ 

d    CO    CO    ID    CO  CM 

~^  ^  \  ^  ^  >v 

rH  cm  co  d  m  d- 


-a 
u 

ro 
N 
rd 

x; 


•H 

o 
to 


e 

3 
•H 
Tj 

4) 

e 


rH 

(0 

N 
rO 

>> 
+-> 
•H 

c 

•H 
H 
rfl 
CO 


x: 
bC 


h|    cm|   co| 


32 


a> 
u 
+J 
w 
c 

o 


01 


bO 


o 


e 

O 


< 
< 


C 

o 

•rH 

•P 

rO 

+J 

CO 


a. 
6 
id 
w 

h 

CD 

id 

G 
O 

•H 
+-> 

aj 

bO 
•H 
S-. 
h 


4h 
O 


03 


(0 

>, 
H 

rd 

c 
< 


o 


T. 
OX 


I    co 
O 
O 

X 


o 
o 


03 


2: 


in  co 

o   c 

o 

•H 

9     IT5 


o 

■d 

E-> 

M 

ID 

o 

o 

.H 

0 

X 

LT> 

C) 

CM 

w 

E) 

-n 

<D 

a; 

-H 

■M 

a, 

rrj 

Q 

§ 

cr 
01 


(£>    J-    O    O 

r»  i/i  en  o> 


en  to  to  ifi 

ro  j  ro   j 


CM    J-    <£>    CO 
CO    CO    CO    00 


I        I       I       I 


o  o  o  o 

O    IT)    ,-H    O 


CM    CM    r-l    CO 


CD    lT>    O    O 

co  r-  r~  cm 


CM    CM    CM    J 


3-  X  •-{  <r> 

H   H   H   CM 

o 


j  m  h  o 

J-    t-~    ^H   H 


O   rH    O   O 

rl    CM    00    n 


co  o  oo  oo 

U)   H   O   ifl 


ro   J  ro  j 


J-    CM    CO    CD 

CM   CO   cn   lO 
CM    CN    H    CM 


o  o  o  o 

U1HHO 
ro   J   ro   ? 


CD    CD 

en  CD  m  en 

i/i  in  ns 

^  ^-  J-    CD 

CD    J-    ^  \ 
^.  "v.    O    --i 

CO    CD   H   H 


cucohcococoocm 

O-CDCDi-ICDCMCOJ- 


CMi-HCMCMCMCMrOiH 


r-oCMoomcncMCM 


tDin^-cor^J-coco 


cococor^cocococo 


J    (fl    H    m 

j-  m  to  co 
I     I      ....    i 


CDCOJ-OJ-COOO 

mr^cococDCMLno 


COCOHrOOOJ-O 
C0CDcDr>r-cDCSiO 


3-OOCOCMCMCNroCN 


CMt^r-rHj-r^coco 

CNrHNHHCMH 


CNOrOHJOMl/l 
CMC000CMr--OCDCM 


CNHHCM^CMWH 


CDOOrOCNCMJ-CO 

inor--t~orod-m 


CO    CM    H    CM    CM    CN    CM 


COOOmOCDCDcD 

Oi(MHcnjiflcn 


lOroroinrojincM 


cooocoiDf-mcoco 
jr^comror-J-co 

CMHHCMCMCMrOH 


oooooooo 
aor--CDOr~roj-CD 

rocMCMS-cojmcM 


o  o  o  o  o        o  o 

UJCOcOlOlDOlDCO 
\  ^  ^v  ^  -^  CD  \  \ 

ooijcnaisjcn 
o  CM  CM  cm  cm  n  ss 
•^  \  \  ^  "^  -v.  O  H 

coj-mtor-.cD.-trH 


o 
o 


CO 
CO 


o 


o 
en 


CO 


o 
ro 


o 

CO 

J- 


CO 

CO 


o 

CD 

. 

CM 

. 

5 

o 

■H 

O 

CD 

u 

•  • 

rd 

•-{ 

N 

(0 

-C 

1 

CO 

•H 

CD 

Tj 

. 

o 

J 

W 

XI 

6 


x) 
u 
rd 

N 
rd 


G 

H 

rd 
c/> 


H| 


33 


id 

bfl 


a 

E 

a) 

w 

U 

0) 

4-1 

« 

s 

c 
o 

Ai 

•rH 

■M 

c 

rO 

o 

Wl 

•H 

•H 

+J 

£< 

<n 

rM 

■M 

•H 

w 

H-. 

F 

o 

o 

u 

to 

4h 

•H 

00 
>1 

§ 

H 

0) 

n) 

(4 

c 

•*-> 

< 

CO 

us 


X 


CO 

k  c 

a)  o 

x:  -h 

•m  c 

o  aj 


I     CO 

O 

a 

x 


II     CO 

o 

o 


+  + 
+  + 

id    bC 


4H      CO 

o  c 
o 

•H 

B4-> 
id 
c/>   o 


•-t  co 

id  -m 

■p  rH 

o  id 

H  to 


o  o 

•H     0 

X  in 

CJ    CN 

U)  C2J 


x> 

V 
CD   rH 

+j   CM 

id   E 

a   id 

w 


a> 


cr 
0) 


E 
O 

*». 
to 
o 

sz 
E 

3. 


cn|csi| 


o  o 

CO 

A    00    ID 

CM    J"    J"    O 

r-  o 

co 

J-  3-  to 

co  m  a-  in 

00    CN    O    ID    00 

j-  r-  r-  r-  cn 


CM   rH   CN   rH   rH   rH       H   (N   IN   H   H 


CnCDLOCTi       CNOrHOtOr~OOCNCMrH 
CNCOCOCN        COCNCO^-J-COd-J-J-Zf 


CN    CO    ID    O    r-t 

d-  d-  d-  d-  d- 


00 
00 


o  o  o  o 
in  o  cm  h 


I     I     I     I 


CN    CO    ID    10 

in  m  a-  h 


n  H  iO  cm 
a>  co  o  rH 


00003- 
o  cn  o  co  o 


I     I     I     i 


O  J   ID  ifl  iD 

cr>  in  j-  rH  h 


co  cm  o  o 

(Ji   J    J    H 


CN    CM    CM    CM 


C0inr~HOOOC0Od- 
d-mr-od-CMd-j-oo 


CM  ID  o  o  o 
co   m   CN   CM   CM 


J-COOCO        mOCOCOCNCMJ-CMCNO 
rHrHrHrH  — l-H— I— I-HH- l-H-Hr-l 

O 


I       I       I 


CT>    00    CX>    O 
O   H   O   rH 


m  j-  co  o 
cn  j-   cn  cr> 


CNr~CM.d-cncocnco.3-oo 
coc-^rHrHmmiOd-CNrH 


(O  ?  lO  CN  3 

o  co  co  o  d- 


rH  rH  O  O    rH  O  rH 


r~  O  O  O 

CJ>  rH  r~  rH 


ocooocod-cocod-iDj- 
iDcncomr-d-ocnmu-) 


d-  d-  o 
co  co  in 


(N    CN     H     CM         CNCMCMrHrHCMCMrHrHrH 


to  r-  oo  co 

CO     U0     C~-      rH 


r~oooinmcOrH^-CMr- 
Ocomcoj-rHcnincnt— 


rH   O   ID    d       CNCNOlflCOJiOiiOOi 
rHincom      cnCMiDiDcncMincNcor-- 

CNCNrHrH  rHrHrHrHrHCNCMCMrHrH 


OOOO     oooooooooo 
co  cn  cr>  d      ocnmiDrHinoincnoo 

CO    (O    CN    CM        COrHCNCNCOCOd-COCMCM 


a>  ct>  oooooo        ooo 

cn  cn  in  in  lOiDiOidiDiOOiOiOio 

in    IT!    ^  ^~  V.SNNNNU)   NN\ 

NN  J  Oi  iDOcn^cnoisjcuH 

in   n   SS  CNIOCNCNCNCNHSSS 

^^OrH  WNNNWOHCN 

oocnrHrH  cNooj-miDr^cni-irHrH 


lO  ID  lO  ID  J 
ID  in  o  co  cm 

rH  CM  CN  rH  CN 


cn 


3- 


p)  id  J  cn     CNcomcod-aij-aDCNin      3-  en  <H  cm  co      to 
co  oo  to  m      cocoaoaocooocoooooco      CO  CO   Ol  CI  CD      CO 


H    CN    CN    CO        COCNOOCOCNCMCNCNCMCN        H    CN    CN    CN    CN 


00 

o 


CN 


o 
in 


rH  rH  rH  rH 


ID  H  lO  ID  CO   CM 

J  CO  Ol  ID  J   CO 


J-    CO    CN    00        d-COCOCNCOd-OOOOCNCN        CN    CO    CM    CN    CO 


IX) 
CO 


o  o  o  o  o  o 
uo  O  cm  cn  m   cn 

CM  d-  CO  CN  CO   CM 


rH  rH  rH  rH  rH  CM 

ID  ID  ID  ID  ID  ID 

*»■»  ^  ^v.  >v  ^~  ^ 

J  CO  ID  ID  00  CN 

^  "v.  S  v^  ^  \ 

rH  cn  co  d-  m  j- 


T3 

u 
id 

N 

id 
x: 


o 

CO 


•H 
T) 

0) 

E 


X) 

id 

N 

id 

x: 


id 

CO 


o 
►J 


«i 


34 


e 

C) 

U 

Uh 

§ 

0) 

b 

■P 

en 

c 

5 

0 

X> 

•  •» 

F 

IB 

XI 

c 

o 

•H 

[fl 

S-. 

Or 

> 

■H 

a 

id 

Hl 

to 

<u 

3 

•p 

C) 

id 

Wl 

s 

id 

w 

a) 

on 

■P 

03 

id 

c 

•H 

P 

m 

0) 

h 

> 

T3 

»H 

K 

in 

O 

c 

o 

■P 

n 

c 

b 

D 

id 

O 

CJ 

f= 

ra 

» 

c-~ 

tm 

(4 

G 

03 

o 

rH 

■H 

•P 

a) 

id 

P 

w 

CO 

c 

Q- 


U 
a> 
•p 

id 

3 
C 

o 

•H 
■P 

03 

•H 

S-. 

•H 


o 

B] 
•H 

43 

■P 

•P 
IT! 

h 
0 
> 

•H 
OS 


D] 

•H 

c 

CO 

o 

>, 

•H 

rH 

•P 

crt 

H5 

c 

•P 

< 

CO 

■9 

E- 


(X 


to 

k  c 

0)  o 

x:  -h 

+->  c 

o  (0 


I     CO 

o 
o 


II     CO 

O 
O 


o   c 
o 

•iH 

3    03 
CO     o 


rH  CO 

rfl  -P 

•P  H 

O  03 


O  O 

H  o 

X  in 

o  cm 

W  CHJ 


X> 
0) 

a)  ,h 
•P    c^ 
03    IT 
a   as 
to 


cr 
tg 


m 

E 


ol 


in 


o  o 
cn  r» 


~| 


00 
00 


oo  I    co  |to  |oo  |cn  |;3- 1    CN  I 


CO     rH 
J-    CN 


O    O    J"    CN    ID 
CN    ID    ID    CN    CTl 


ir>  in  o  o  o 

U3  to   CO  cm  in 


OHHH 


OCNCNOrHHrHCNrH        CN    CN    tO    H    H 


?  j  to  ^      jtojtoinco^jtooi 


Hco  o  to 
cD  in  in  in 


COlflJOllOCOCOfOOtN 

r»mtoincoinioior~c~- 


o  to  o  r-» 

H  CN  CO  H 


in  J-  00  CN  ID 

t^  00  CO  00  ID 


co  r-  co  in 

CO  CD  00  00 


intDt^incoaDj-ooj-co 

COO0CDC0COO0COC000CO 


CO 

o 


o 


CO  CO 
.3-  CN 


ID  O  CO  O  ID  CO 

r^  id  to  in  co  iH 


O  p-  CN  CD 

C0  ID  -J-  H 


.3-  rH  H  rH  co  in   j-j-m^H 


o  o  o  o 

in  o  t~-  to 


OOO-3-CNOaoOCOJ- 

cocNr^oif-CNj-rHinrH 


id  o  o  in  in 
id  co   in  f-   CN 


CN    CO    CN    CO        J-J-J-COrHHCNCNCOtD 


J-  o  o  o 
in  co  a-  o 


oir-om.rj-oiDO.3-CN 
aoor-aor>r-3-ioio.-j- 


co  o  m  r> 

CN    CO    .H 


o  o  o  o  m 
in  in   o  H   cn 


cn  co  J  in      cocNjcoHtojtomio      r-  to  rH  r>    to 


CN  00  O 

to  CO  j- 


CO  rH  CN  CN 

H  CN  CN  to 


CP 


in  co  co 

in  cm  j 


CD 


cD  co  cn 

CO  CN  O 


co  rH  j-  co  id  m 

tO  tN  CN  CN  tO  J- 


I   I   I   I   I 


CN  ID  CN  o  m 
CO  CO  t-\    t-    CN 


0  o  in  o 

01  H  CM  O 


OOOlOOOlCNi-HOCO 
C0CNrHCNr>r-CNOCDr> 


CTIlO    O    J     J 
CN    Cn    ID    J    CN 


co  J-  co  in 


rH  c-  o  o 
co  r-  o  co 


[-J-mj-incoinmcocN 

CM  H 


OCNCNC-C-OlOCNCNcO 

oOrHoocoiDinoor^J-j- 


CT1   00   r-    CN 
CO   O   zt    CD 


lOlOHJOOCNlOCOOl 

.-finocNr-incooiinto 


co  r~  cn  j-  J- 
J-   cn   cn  O  cn 


co  r-  tD  oo 


inr~-aor>coiooor-CNt- 

CO  rH  r-{ 


o  co  h  id  r^ 

CN  zt    f~  CO 


rH  CN  in  CN 


3- 

<o 


H  CD  CD  C-  00   O 

oo  co  oo  oo  oo   cn 


cn 
CO 


CN 

co 


zt 

ro 


CO 

cn 


o 
o 


in  id  co  oi  in   rH 

H  tO  lO  CN      CO 


in  in  o  o  m  co 
oo  H  cn  cn  zt      cn 


CN    CN    CO    CO        IDCOCNCNCNCNCNCNCOJ-        J-    ID    f-    in    CN 


co 
3- 


r-- 
to 


cocncDCN      CNrHoocNinj-mrHiDf^  oo  4-  o  cn  t>»  oo 

CO    Ol    f-    <H       COlOrHOCNOOCNCOCNlO  O  J  h   in  W  CD 

co  j  in  in     jji/iioinninmcotN  .a-  o>  •-,  r>-  m  co 

CN 


CN 


oooo     oooooooooo     ooooo  o 

CN00OO        OCNrHJ-CNOCNCOCncO        OOOOO  O 

in  >  oi  cd     oor-oocnoocDcDcocNcn     cn  id  co  co  to  r» 

co  HHCN^-r-j-  co 


Ol  Ol  oooooo         ooo 

Ol    Ol   lO   Ul  (DlDlOlDcOlDOCOcDlD 

in  in  -^  ^  ^-v.^^^^.id\^^ 

-^  \  j-  o>  lOooijoioiNj-cm 

lO   f)   VN  CN   (O   CN    CN    CN    CN    H  N  N  N.       J    CD    lO    10    CO 

SNOH  ^--^^^'-^^OrHCN      "V.  -•-->-  -^  --      ^ 

CO    Ol   H   H  CNCO^-iniDr^airHrHrH       H  CN   CO   J   in       zt 


r-i     r-{     rl     rA     r-\         CN 

ID   ID  ID   CD   CD       CO 

^  \   >v.  \  \        -^ 

CN 


bt) 
•H 
JC 

>1 

u 

0) 

> 

o 

■p 

o 


X) 

u 

03 
N 

rO 
A 


•H 

XI 

o 
to 


U5 
Ol 


a) 

rH 

> 

rH 

o 

•H 

■p 

u 

x: 

< 

W) 

•H 

• 

G 

J3 

U 
OJ 

O 

• 

• 

■p 

u 

T3 

Sh 

03 

OJ 

Vi 

<u 

S 

+J 

03 

+J 

0) 

N 

03 

C 

3 

03 

-£ 

•H 

X! 

03 

C 

C 

(h 

O 

>, 

•rH 

X) 

•H 

•P 

03 

•P 

•H 

Fi 

>. 

03 

C 

X> 

rH 

hf) 

•H 

+-» 

•H 

rH 

rH 

CO 

b 

03 

rH 

o 

(U 

CO 

< 

s 

M 

^■«     ^*»     ^*>i      ^*1 
rH|    cn|    co|    x\ 


35 


o 
■p 

c 


> 
o 
43 


to 
u 
x> 

u 

> 

•H 
PS 

s 

2 


C 

o 

•H 
•P 
(0 
•P 
CO 


ex 


a)     cn 


■p 

(0 

c 

» 

o 

•H 

0) 

■P 

M 

m 

<o 

*-> 

c 

00 

•h 

TO 

f= 

fn 

o 

Xl 

tH 

l|H 

M-4 

O 

E 

0) 

CU 

•H 

h 

0) 

f 

>^ 

to 

H 

c 

10 

£ 

C 

0 

< 

T3 

43 
(0 
H 


(0 

a.1 

-*= 

1 

£| 

v 

CM 

c 

- 

H 

S 

CM 

10 

oo 

3" 

D» 

CN 

(XI 

CO 

O 

CM 

m 

cr. 

LO 

o 

IO 

to 

o 

• 

tO 

CN 

O 

H 

3" 

IO 

to 

H 

cr> 

CO 

CM 

.CN 

H 

CO 

en 

3- 

to 

CT 

• 

K 

s: 

H 

LO 

CO 

co 

H 

H 

rH 

CN 

H 

rH 

CM 

CN 

CO 

CN 

<H 

o 

rH 

ce 

< 

CO 

CO 

CO 

ro 

ro 

CO 

CO 

CO 

CO 

CO 

CO 

3 

3- 

CO 

CO 

3- 

00 

Q- 

tO 

o 

CN 

H 

CN 

en 

O 

CN 

CO 

o 

H 

m 

r- 

CO 

3" 

CO 

W 

3" 

lo 

UO 

in 

10 

3" 

ID 

U0 

in 

IT) 

in 

LD 

ir> 

LO 

ir> 

ID 

00 

o 

H 

00 

3 

CM 

CO 

CO 

m 

m 

.3 

H 

GO 

CO 

r> 

in 

cn 

X 

• 

a 

CT> 

en 

CO 

CO 

00 

CO 

CO 

CO 

CO 

00 

CO 

CO 

CO 

CO 

CO 

00 

to 

• 

rH 

u 

c 

>». 

r> 

10 

ID 

CN 

CO 

CN 

r- 

00 

0 

o 

• 

co 

o 

3- 

CN 

CO 

CO 

o 

CO 

43 

■H 

cr 

1 

1 

l 

1 

| 

1 

I 

• 

1 

*J 

C 

CD 

o 

rH 

r-i 

■H 

C 

<T> 

s: 

I     CO 

o 
o 

a: 


II     CO 

o 

O 


(0 

M 

o 

s 

to 

<U 

c 

O 

o 

•H 

c 

+J 

3 

no 

(0 

0 

H 

to 

rO 

■P 

■P 

-1 

O 

rd 

H 

CO 

(O 

O 

c> 

H 

0 

X 

LO 

o 

CM 

u 

E) 

■p  a 


(0 
Q 


5: 


(1) 


cr 


V 


OOCOiOOOlOCMOlO 
cnOCnocOc-C--mp~iO 


CM    CO    CM    CM 


H    ^H    rH 


OOCT1CNC03-OOOID 

HiflMiOJOOiJOJ- 


o 

3- 

o 

LO 

CO 

LO 

tO 
CO 

CO 
IO 

CN 

CN 

CN 

CN 

rH 

in 

rH 

LO 

LO 

O 

LO 

LO 

o 

O 

(O 
CM 

mr^<omcoin3-inmm 


CM   3"    to 
o  oo  to 


O   3- 

c»  3- 


LO 
CO 


O 

3" 


CT)C003-COLOCMCM3-tO 
COCOrHrHCMCMCMCMCMCM 


to  to  to  to  lo 


I  I  I  I  I 


co  co  cm  cn  co 

CM  CM  CM  CM  CM 


OtOCMlOOCMCMrHCOCn 
OCOCOCOCT>L03-<HtOCM 


O    O    3-    00    CM 
CO    O    tO    IO    CT> 


LOC03-COCMCOC03-3-3- 


O00CMC0OCM3-C0O3- 

mocr>03-3-CMincno 


3-   m  3"   3-   CO 


o  m  in  in  3- 
cn  co  co  co  o 


mrocococMcocococoa- 


cnr-3-cococnoOrHCMcn 
cor^cominrHcocncom 


co  co  co  co  co 


CO  CO  rH  CM  3- 
3-  rH  CM  CO  CM 


ocDcoiomr~iof»ooco 


toocncoot^ocMcoo 
r-cncnocMcnrHrHior~ 
Locoa-d-cocoa-minm 


oooooooooo 
OHcocoocM3-ococn 
cniooioinioiocoooco 


oooooo        ooo 

cOtOlOlOlOiOOlOtOlO 

^^^^.^^to^-^-^ 

(OOOlJ-OiffSjOiH 
N    O   CM    (N    (M    (M   H   NVS 

^-^^^^^.^O     rH     CM 

CMco3-mior~cnrHrHrH 


oo  cn  co  co  r> 


cm  in  to  cn  to 
co  cn  c-  co  oo 
in  in  in  m  3^ 


o  o  o  o  o 
rH  co  o  cm  to 

cn  cn  cn  cn  f* 


rH  rH  rH  rH  rH 

to  to  CO  to  to 


3-  CO  tO  CD  CO 
"V.  ^v *^  >^ 

<h  cm  co  3-  m 


CO 
cn 


o 

CM 


o 

J- 


CO 


CO 
CO 


en 
co 
in 


o 

CM 

cn 


CM 

to 


CM 

3- 


C 

o 

•H 

+J 

<0 

+J 

CO 

•(-> 

. 

(0 

o 

rH 

4h 

<u 

rH 

u 

+J 

0) 

CO 

■p 

a, 

10 

3 

* 

rH 

3 

a> 

O 

4= 

rH 

■P 

(h 

b() 

• 

3 

C 

s 

l|H 

•H 

0 

rH 

c 

^ 

rfl 

X) 

* 

4= 

•o 

■P 

CO 

u 

43 

ffl 

01 

■P 

N 

u 

C 

ffl 

CD 

o 

J= 

4T 

e 

§ 

(0 

c 

rH 

•H 

u 

*J 

XI 

•H 

c 

o 

•P 

•H 

CO 

<0 
•H 

» 

■  M 

U 

c 

x: 

10 

•H 

nn 

> 

•H 

rH 

42 

rH 

CD 

(0 

43 

O 

a 

HO 

■P 

o 

•H 

(0 

43 

| 

"0 

co 

•H 

CO 

+J 

■X3 

H 

0) 

CD 

m 

e 

rH 
O 

to 

« 

F 

MH 

X) 

o 

u 

CO 

(0 

3 

c 

N 

o 

o 

(0 

x: 

•H 

42 

co 

•P 
rfl 

>> 

co 

rH 

•(-> 

•H 

•p 

•H 

0) 

C 

C 

>» 

(1) 

•H 

rH 

o 

H 

rO 

c 

rO 

C 

o 

CO 

< 

CJ 

^, 

^s.. 

•s., 

-Hi 

cs| 

co| 

36 


ro 


c 

-A 

01 

o 

« 

r-H 

rfl 

Mh 

U, 

O 

c 

ES 

•H 

•H 

D] 

+-» 

>1 

0) 

H1 

v 

03 

u 

C 

p 

< 

C/3 

0) 

H 

.a 

03 


a 


G 
CJ 
3C 


ii    co 
o 
a 


»-       +- 
I-        + 


4n    CO 
O    C 


3    (0 
CO     O 


H    to 
(0   P 


O    ITJ 
H    CO 


O  CJ 

r-l  O 

X  CO 

CJ  CN 

U  (2J 


V     « 

JJ       *— I 

Q     § 
CO 


£ 


cr 

0) 

s 


oi 

a> 

s 


e 

Oi 

a. 

£ 
o 
>*. 
w 
o 


"I 


en  oo  o  cm 

co   cn   H   CO 


co  cn  cn  co 


r-  id  o  co 

J-  a-  J-  3- 


CM  CN  CO 

n  o  oo 

•  •  I      • 

o 


co  cm  .3-  m 

r-(     rH     H     CM 

o 


J-    LO    O    O 
J-    CM    J"    00 


CO    CO    CO    00 


r>  3-  o  o 
co  t—  cn  o 


co  oo   j-   CO 


<ji  H  J  m 
cm  rH  j-  cn 


C-~    p-    CO    r- 


CN  rH  O  J* 
J-  CD  CO  P- 
J"    J-    J"    J- 


o  o  o  o 
cn  cn  in  j- 
co  p-  p~  p- 


cn  ct> 
cn  cr>  in  m 

in  in  nn. 

KliNS 
^  \  O  rH 
CO    en   H   H 


oinoijiOfloioncNio 
mrHOCMcncNr^m^-co 


mio  j  *  J 
co  in  id  r-  co 


COCMrHrHrHrHrHrH 


CMCMCMCOOOCOCOCMCMOO 


j-comcncncnoocOcOrH 


CM    CM    CM    CN    CM 


CO    J"    CO    3"    f~ 
J"    J"    J"    J"    3- 


n  ifl  ri  oi  inp-cocMcococNOrHai  o  h  i-H  co  rH 

cocooooo  cocococot^-cocococor^  cooocococo 

co  co              co  en  ro  co  o  id  CNCMincocn 

p-  rH               to  H  n  in  oi  J  j-mj-oocN 

•III           I'll ..... 

O  <-i 

OOOO  OCMCOJ-OOOCOCMlO  m   CD    CM    J    ID 

m  o  p~  o  CNt^coiDcniniDcococo  r^mcoj-j- 

HCMCNCM  nWOMOHHHHH  rH   rH   rH    H   -H 

j-OOd"  OCOJOlONOJffiiD  OCMOOO 

r^j-oco  oioniDiDa-iDjnin  cooor^ooo 

j  in  id  m  m^ioj^jininuiin  inmminm 


CM  o   o   i*- 
c^  m  c—  co 


j-cocoocncOrHcOiDco 
COCMCMrHrHrHHrHrHrH 


I     I     I 


co  co  p~  m  H 
<-\   H   .H    rH   CM 


or-inj-oencococoo 
t*-r~j-r^mr--incoj-o 


co  co  j-  co  co 
co  3-  cm  co  --\ 


cococococooococococo 


OWMDOmj-lDlDO 

jcnoinjhcocooiCM 


CO  CO  CO  CO  CO 


in  vD  ID  CO  CD 
CM-  CM  O  O  CO 


j-mcooocococococoj- 


j-comoaiincocooco 
zrcncof-op^inrococo 


J-  J-  J-   J-  co 


p~  cm  r~  p-  in 
p~   cn  j-  in  p~ 


coenr--r^p-p~p~t--p~r- 


enj-cocoj-cor~J-c--co 
CT>t--^-jrcoj-cDt^iDcn 

JJl^COJJ-JJJ 


oooooooooo 
co^-oooocod-cor^ 
p~p-p"p~cop-p~r~r»p~ 


oooooo        ooo 

cOcOcOCOcOcDOlDcDcO 
— .^^^^.^cO"^-^^. 

iDOOlJ-CfiOl'NjaiH 
(N  (O  CM  CM  N  (N  HNNN 
\  ^  \  ^  ^x  ^  ' —  O    t-\    CM 

rMWJiniDhOlHHH 


r»  r-  p-  f»  co 


cn  o  cn  co  oo 
cn  oo  cn  o  * 


o  o  o  o  o 
oo  in  oo  cn  o 
r-»  r»  f~  r-  r> 


o 
m 

o 


CM 

co 


CO 
CM 


P~ 

m 


o 

J- 


ro 

H 

CO 


00 

J- 


o 
o 
r> 


rH 

rA 

■H 

H 

rH 

CN 

CO 

CD 

CD 

CO 

CO 

CO 

>>» 

^> 

"V, 

■v. 

\ 

>v 

* 

CO 

CD 

CD 

CO 

CM 

"*s 

*>. 

"V 

"V 

~^ 

"v. 

rH 

CM 

ro 

d- 

u-l 

J" 

rfl 

■P 

CO 

* 

• 

w 

5 

»H 

O 

.c 

<-\ 

+J 

m 

+J 

X> 

rd 

U 

rfl 

+J 

N 

C 

«8 

rfl 

XI 

+-> 

(0 

§ 

c 
o 

•H 

o 

T3 

O 

>, 

CO 

rH 

ja 

*•» 

m 

Fl 

a: 

3 

1-. 

•H 

rfl 

T3 

E 

a> 

<u 

E 

u 

• 

w 

Tl 

•rH 

Fi 

n) 

t-. 

N 

■P 

m 

•H 

x: 

rH 

rfl 

t>> 

3 

p 

cr* 

•h 

c 

U 

•H 

CD 

H 

P 

rfl 

rfl 

c/) 

* 

r^|     C^l 


37 


3 
+-> 
O 
OJ 


u 


a 

•H 

Hh 
O 

g 

•H 

o 

0) 

a> 
•t-» 

c 

•H 

m 

c 

•H 
10 

n 

c 
o 


G 

o 

•H 

■P 
(/> 


a 


u 

CD 
+J 
<fl 

» 

<D 

9 

c 

•H 

id 

u 

CM 
O 


C 


X) 


M 

O 


II 
♦J 

03 

3 


■P 

co 

o 

c 
a) 

h 

CD 

(X 

9 


I     CO 

o 
o 


o 


+■  + 

+  +- 

m  m 

c_>  s 


CM   co 

o  c 

o 

•H 

E    -t-* 

3   >0 
co   o 


o 

10 

H 

W 

(D 

O 

CJ 

H 

0 

X 

LO 

c> 

CN 

w 

C2> 

0)  0) 
•M  H 
(0    a 

Ml 


CD 


cr 
cd 


cu 


cu 


a> 


cn|cn| 


ro  d-  o  r» 

ID    CO    t-»    C- 


O   ID   CO 


LO 


O   rH   O   O   rH 


CN    O        O    O    O    O 


J-    CO 
IT)    CO 


f~  r^  cn  in 

CN    CN    CO    LO 


o  o  o  o 

CN    O    CO    CN 


ID    03    CD    Zf 


r>  m  oo 
r^  o  cn  cn 


r-  cm  r-  co 
r-  r~-  m  .3- 


CD 


j-j-oococNrHcDcnr~- 
cdcoj-ooococdcoj- 


ojcnococoinHtDO 
jHHconoconinj 


jo?niO>innaic\i 

CO     ^1     r-\     r-i  H     r(     CM 


OrHJ-COOOcOcDeOLOCO 
CNCNJ-CNOaOC^lDOJ- 


I   I   I   I   I 


r»  lo  en  co  co 

CD  LO  CD  00  LO 


lo  j-  o  o  j- 
c-»  co  r-  lo  co 


CO    ,rj-    LO    CO        COLOLOLOCOCOCOJ-C0r» 


J-    CN    CN    LO 

cn  co  co  en 


O   O  CN   o 
rH    rH    CN    CM 


J-    CO  --\   o 

O    CN    CO    f» 

r»  t»  co  co 


o  o  o  o 

O  CO  CO  J" 

rH  H  O  rH 

H  rH  CN  CN 


a>  en 

<T>     CJ>     LO     LO 

W    U1NS 

^v  ~^  en  en 

LO     J-     ~^  ">v 

~^  ^  O   <H 

co  en  h  H 


j-  en 

CN    CD 


CO    Ul   MO    O    CO 
r-   CN   CN   CO   H   j- 


n  m  o  ai  en 

J-    rH    CN    rH 


O   00   CO    O 

rH     H     CN     CO 


CD    O   CO   CO   rH 
J-    J"    LO    ID    CN 


OCOJ-CMOOCOCOCDCDJ- 
CDrH.-J-rHOcOcOr--LOcO 

LOOcococor~c--cocoj- 

CN     rH     rH     rH  H     H     CN 


OOOOOOOOOO 
OOIOLOLOOOLOOLO 

OLOrHOOlCNCNrHOlOO 
J    H    CN    CN  rH    H    CN    CM    CO 


oooooo       ooo 

IDCOIOIOCDCDOCOCOCO 
""^  ^  ^  ^.  -^  ^  CD   ^  >«»  ^ 

ioocrijcim\*criH 

(N    (O    CN    CN    CN    CN   H   N  S  N 
••^^^-•v^^^-vO    H    CN 

CNCOd-LOCOr-CnHrHrH 


o  o  o  o  o 

o  lo  o  o  o 

o  r-  o  r~  co 

LO  J-  CD  CD  CN 


03 


j  j  o  co  t^iDcnoiLOinjcPcocN      r--  rH  co  cm  o     o 

rH  r-i                                                                         rHrHrHrHrHCNrHCN 

H    CO    1/1    CO  OLOrHCNLOCOr-CMLOCO        Cn    Cn    Cn    CO    LO        CN 

cOLOr»-co  oocOf»r~cOcOLor~r-r'-      i-«  r~  r-»  co  c-~      co 

00    CO    J    CN  LOcOC0LOr^O)rHf».-J-;l        J-    J-    LO    co    m        LO 

oo  co  co  co  oocooooor^cooooooooo      CO   CO  CO  CO   00      CO 

if            CNLO  OOr-rHOOOCOLOCNOOCO        CM    J    Ol    Ifl    CN        rH 

oo        oocn  cNOrHO">a>CNrHr~LOO      c-~-  co  <H  co  rH      o 

•    I      •     ■       • 

H            COJ-  J-OCOCOCNCNrHJ-J-CD        OOOOCDCOCO        CO 

OOOO  OCNLOJ-OOOOJ-CNO        OOOOO       CD 

OOcOr-  cOCNcOCNf-CncOOOCO.-J-        cn    .-J"    f~    O    LO       C~- 

*  in  en  en  HcnocoMj-j-conco      olocjicocn      en 

CN  r-i  rHrHCOCMCOd-rHCM 

cDrHor--  lOOJHHJa-jom     oloooo     o 

co  lo  en  en  co.-j-cncocOcocnocno      en  j  o  en  in      oo 

COJ-C0CD  r-COL0.3-fOCO.-J-.3-LOlD        CDCDOOOOLO       CN 


co 


o 

LO 


CO    CN    CN    CN    LO        LO 
CO     CO     J"     LO     rH  3" 


O   O   O   O  LO       j- 
rH    00    LO    CN    r^        CO 


en  r-  o  o  j- 

rH     r-{ 


CN    O)    Cn    Id    CN 
LO     CD     CO     LO     rH 


LO 
LO 


O  O   O  O  J"  o 

o  j-  o  en  co  r- 

CN  O    CN  CO  CO  LO 

CO  CO    J  Zf  H  CO 


o 
o 


rH     rH     rH     rH     rH  CN 

CO   CO   CO   CO   CD  CO 

^v    \    ^.     \     \  ^ 

J-    CO    CO    CO    00  CN 

\  ">^  ^>  ^  ^  -^ 

rH    CN    CO    J-    LO  J- 


bO 
•H 

x: 

>. 
u 

0) 

> 

o 
+-• 

o 


TJ 

u 
fd 

N 

x: 


•H 

o 
co 


x: 

hO 
•H 

x: 
>> 

r. 

CD 

> 


x: 

bO 
•H 

Xi 


13 

u 

N 
(0 
Xi 

>> 


C      Mh 


co 


3 

o 


rH|       CN| 


38 


w 

0> 

•H 

U 

u 

Id 

0 

6 

m 

(0 

01 

0> 

• 

•P 

CO 

(0 

• 

ft 

:z> 

D 

> 

4-< 

m 

O 

J 

c 

M 

o 

•H 

•H 

x: 

4-> 
O 

ip 

0> 

o 

1% 

•p 

x> 

0] 

m 

c 

u 

o 

Q 

OJ 

3 

H 

•H 

bf 

E 

c 

UO 

T) 

• 

C 

o 

0) 

a 

» 

01 

c 

XJ 

■  H 

id 

* 

b 

c 

o 

0) 

$h 

X 

XJ 

ID 

J 

G 

H 

o 

•H 

w 

?" 

b 

m 

fc 

o 

i 

o 

c 

•H 

H 

fl 

H 

X> 

c 

o 

■H 

•H 

m 

V 

c 

TO 

o 

+-1 

bO 

w 

to 

•H 

a 

0) 

u 

-H 

01 

ft 

ft 

fc 

ft 

id 

id 

w 

« 

u 

c 

QJ 

•rH 

■M 

fl 

TO 
3 

s 

0) 

0) 

bfl 

TJ 

(11 

•M 

c 

to 

•H 

13 

+-> 

U 

0) 

XI 

U-, 

O 

e 
o 

Hi 

w 

u 

o 

■H 

Mh 

•H 

c/1 

Ifl 

>> 

b 

t. 

^H 

0) 

a> 

to 

+J 

> 

c 

<T) 

•H 

< 

» 

XI 

a 


•3 


I    ro 
O 

o 


II    ro 
O 
O 


+     +- 

+-     + 

10 

Wl 

c_> 

s 

4n 

c/i 

O 

c 

o 

•H 

| 

•M 
TO 

to 

o 

•H 

w 

m 

4-1 

4-> 

rH 

o 

TO 

E- 

[fl 

10 

o 

u 

r-i 

0 

X 

U0 

o 

e\ 

U  C2J 

u 

41     rH 
+■»       ft 

Q    ifl 

(fl 


01 


cr 
<u 

s 


01 


crl 


0) 


cn|cn| 


cn 
o 

o 

o 

3- 

o 

in 

o 

o 

CM 

ro 

ro 

o 

CO 
CM 

ID 
CO 

* 
* 

CO 

cn 

in 
in 

cn 

o 

CD 

CO 

■-I 

CM 

-H 

CN 

CN 

CN 

CM 

CM 

H 

'H 

r-t 

-H 

-l 

f-l 

CM 

CM 

CM 

CM 

r-{ 

cn 

CM 

ro 

cm 

rsi 

ro 

CM 

CO 

ro 

ro 

CM 

CM 

CM 

ro 

ro 

oo 

J" 

ro 

CO 

CO 

J- 

en 

J- 

IT) 

lO 

IT) 

J" 

cn 
J- 

CO 

ro 

in 

o 

J- 

3- 

a> 

J- 

co 
in 

LT1 

CM 

in 

J- 

U0 

CM 

m 

o 

10 

Ol 

lO 

H 

J- 

Ifl 

P-- 

on 

IC 

-H 

CO 

H 

LT) 

CN 

uo 

CN 

U3 

m 

U0 

l£> 

ID 

cc 

CO 

30 

CO 

CO 

CO 

GO 

CO 

CO 

co 

co 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

ro 

cn 

CM 

cn 
cn 

CM 

co 

J- 

CM 

CN 

CO 

O 
3- 

J- 

I     I 


o  o  o  o 

O    O   C"   CO 


CNOOOiOiOOJ-O 
r^r^CDcOr-iinctroro 


in   j-   o   in 
cn  id  in  r- 


CNinrOCN        nMC5(NOrlHHHH 


co  r~  o  o 
o  o  m  r^ 


OHCniDJ-lDOCOOO 
mcocNOMincoiOr~.3-iO 


o  o  o  m  o 

HCO    O   J    Oi 


j   in   in  in      r^minincoroj-J-min      id  in  iD  (fl   j 


J- 
m 


r^  J-  cn  cn 
in  cn  cm  ro 


m  on  o 
m  r-  J- 


CN 

co 


J-CO^HrHCNCNCMCNCNCO 


r^  uo  oo  ro  cn  r-i 

CN  CN  CN  CO  CN   CO 


CO  O  O  O 

j-  cn  m  ^ 


OlOJOCNHNlflmoO 

mcNinmcNOi— iror--["~ 


co  ID  co  cm  r-»   m 
co  m  o  m  m  co 


ro  ro  co  ro 


in  co  o  o 
O  O  cn  ro 


J-rororororororororo      d"  *  #  St  Pi      in 


0>^010(DN?(DN 

Or~i0uDior-cor~cr>uo 


m  id  j-  o  o      o 
in  ro  m  m  o      co 


corororo      inrocococNCNrococoro      cororororo 


in   CN  CN   cn 
o  CN  id  r~ 


CNr~a>coco^)co^-coCN 

CncOCNCOOOUDCOCT>r- 


O   co   O  in   id      to 
CN  i-l  cn  co   ao      cn 


r»r~-r--iD     cnr-r~r^iou3iDr~r~r^     cocor~coio 


coidcnco      CNj-coHroinoiDcncN 
o^hj-o     HffljiflniDHcoon 


oooo  oooooooooo 
coincnco  ooocNCNr^^-tocoo 
(O  (O  (fl  (fl      coiDr~r~-miniDr~r^co 


Cncn  OOOOOO         OOO 

(7>cr>inin  iC(0(Oioioico(0(fl(fl 

mm-~v~-v  NNNNNNlDNNN 

~^^CTICT>  (flOOiJOiOiNJOlH 

in    J   ' —  —  NnCNOINNHN  — ^^ 

^^«v.Or-l  -^^^^^^^--^-^v^oHCN 

COCnrHH  CNCOJ-iniDr-CDHrHrH 


r-  cn  o  o  r-i      in 

(fl  H  r-  >  (O   CN 
in  in  in  m  j   in 


o  o  o  o  o  o 
r--  o  cn  en  cn  cn 
co  co  co  co  r»  oo 


H     r-\     H     r- 1     r-{  CN 

(D    (fl    (fl    ID    (fl  Ifl 

^  ^  ^^  "^  ^  -^ 

d-    CO    Ifl    ID    CO  CN 

^.  ^^  "V.  ^  "«^  -^ 

rH  cn  ro  J-  in  j- 


X) 
U 
(tJ 
N 
TO 


x) 
o 

W 


S 

•rH 

XI 
01 

e 


N 
(0 

•H 

C 
•H 
^H 

10 
C/l 


4 

o 
o 


-il   «n| 


39 


* 

u 

XI 

•H 

id 

a 

0 

bl 

it! 

•H 

^. 

a 

-H 

C 

P4 

•H 

0) 

fl 

& 

M 

a 

Tl 

=3 

01 

i 

XI 

••-{ 

CM 

CO 

H 

+J 

C 

co 

o 

V 

•^ 

s 

■M 

■a 

6 

■M 

0 

CO 

u 

MH 

.. 

n 

0 

0) 

H 

+J 

a 

id 

5 

n 

>i 

b 

Pi 

h 

4) 

(fl 

■H 

o 

« 

3 

X> 

H 

0) 

3 

&n 

O 

in 

o 

c 

•H 

•  r* 

« 

in 

b 

H 

T) 

C 

t|H 

O 

o 

•H 

■M 

CO 

(0 

•H 

+-> 

D] 

CO 

>, 

H 

F 

rd 

o 

c 

Fi 

< 

CM 

• 

r~ 

-i 

0> 

H 

X> 

id 

H 

a 

k  c 
o>  o 
£  -I 

•M  C 
C    (0 


a 


i   co 

o 

o 

X 


II     CO 

o 


(fl 

CJ 


bC 


CM     CO 

o  c 
o 

•H 

3    a) 
to   o 


O    (0 
E-i     CO 


O  O 

-I  o 

X  LO 

O  CM 


X) 
0) 
0)   H 
+-»    OJ 

m  e 

Q     (fl 
CO 


zr 
o> 

s: 


0) 


0) 


0) 


E 

a 

E 
O 
>v 
w 
0 
x: 
E 
a 


cm|co| 


CO    H    O    O 
O    CO    CO    CO 


ocooincococoaocM.3- 

OCOOCOCOrHCMCOrHO 


o  o  o 

CD  rH  CM 


o 

cd 


cm  co  cn  co  r--in  i  io  j-  j  j-  io  io  in 


in  c-»  cd  o  CD 
co 


O  CD 
f^  iO 


r-  co 
CD  j- 


O  H 
CD  CD 


r~  co  CD  co  j- 
id  co  r-  oo  oo 


CM  CM  rH  CO  CO  CM   H  CM  J 


O  O  O  O 

o  cr>  r^  >h 


OcDCOJ-OcOJ-OOJ-00 

mcocomcM.3-cocMin.3- 


in  in  o  o  in 

CO    H    O    CO    CN 


st  cn  co_co      mnnnHHHNCMN      co  j- 


cd  t-» 
co 


00   j-   o  o 
CD    t~    CO    CD 


ondoncoioowj 

^•CMOJ-C0J-C0CNr--O 


o  o  o  o  o 

o  h  m  id  cn 


cm  in 


co  J-  co  oo 

rH  CM  CM  CM 


O  J  J  CO 

m  cd  st   oo 


O  CD 
J-  o 


ocoinHinr-cocDcom 

mCMCOa-CMCMCMCMCMCO 


O  O  H  CD  m 
CO  CO  CO  00  CM 


t>  m  o  o 

[-»  O  CO  C- 


O  CM 

f>  CD 


CM  ID  00  00  O  CO  CO 
CD  CM  J-  CD  in  CN  o 


CM  00  CO  St    St 

co  r~  co  co  r> 


CM  J-  CM  CO   O  CD 


r>  m  in  st   r-  oo  e'- 


en r-  o  o 
H  <d  in  CD 


OOiHCDJ-OOOCMcDO 
J-CDinj-J-r-IHCMlDO 


in  cd  co  co 
O  cm  co  m 


o  m 

id  r-» 


CM  in  CO  rH  h  cm  co 

CO  CD  CD  O  O  CM  st 


CD  C--  cn  CD   CD  O 


H  f>  00  00  H  CM  H 


CM  J-  CO  rH  O 
H  H  H  CO  rH 


n  in  o  j      mr-cococococDCDj-o 

CO    (N   CO    CO        OCN^-cDC0CDCDjJ-r>O 

mmj-co      oicjMinjhMo 


oooo  oooooooooo 
rHCMino  t-»ooooiDoocor-Hm 
cn  co  r-  io     incr>r-CMr>cor»HCMCM 

H  H  H   H   H 


CDCD  OOOOOO          OOO 

CDCDinin  lOCOlOcOcOlOOlOcOtO 

in  m  sn  -v.\-^\\^co^^>>» 

NN  01  cn  inocnjOiOiNjcnH 

inj-^^-v^  N00   W   N   (N   N   ^   sss 

-^  ^  O   H  SWSSWOHM 

CO    CD   H   H  CMcOJtmcOt-CDHHrH 


st 
in 


rHCMCMCM        COCMCO'CMrHCMHCMCMCM        CMCOCOOH 


O 
CO 


COCDCDCD  3"    CM  r-COrHCOCOCOCM  to  cn  in  j  o  in 

3-    in   J    in  CDcD      IcOlDcDcncDcDcD  ID  ID  r-  CO  P-  00 

incOlDrH  cOCO^J-OcOCMcDinj-  O  3-  CO  r-  CD  in 

co  co  co  co  cococococococoaococo  CO  CO  CO  CO  00  00 


o 

CM 


o 
in 


o 

CO 


CO 


co.3-j-.d-      coiomjnjjininio      r>t>-r~cDj- 


o     m 

CD     co 

I  I   •  I    • 


st 
o 


o 
o 


r>  CD  co  co  c-  co 
H  co     r- 


o  o  o  o  o 

H  O  CO  00  o 


COCMCMCM        incOCMCOCMCOCOCOCOJ-        J    J    3-    H    CO 


CM  CO  CD  CO  CD   CN 
O  O  CM  CO  CD   CM 


CO 
CO 


CO  CD  CD  O  00  O 

H  O  CD  in  CD  CD 

CO  CD  CM  CO  t--  CO 

H  co  in 


o  o  o  o  o  o 

r>  cm  co  o  o  o 

cm  j-  o  m  cn  r> 

HrlNOlH  t> 


rH    H    H    H    rH         CM 

CO   CD   CD  CO   CD       cD 


st    CO    CD   ID   CO       CN 

\   "V.   \   ^  ^        ^ 

h  cm  co  st  m     st 


x: 

bO 
•H 

u 

01 

> 

o 

+J 

? 
o 


XI 

u 

O 

N 

(0 

e 

•H 

XJ 


>^ 

•H 
<H 

id 

3 
V 

u 

o 

O 


o 

u 

CO 

•f-> 

*«k 

0) 

JC 

tm 

th 

•H 

O 

.C 

x> 

* 

c 

x» 

id 

la 

* 

N 

o 

id 

rH 

.£ 

• 

Mh 

>> 

5 

3 

+-• 

O 

O 

•H 

H 

rH 

C 

Mi 

•H 

> 

H 

S 

u 

id 

o 

0) 

CO 

J 

> 

h|    cm|    co| 


40 


bfl 

■H 

43 

C 

•H 

CN 

IT) 

cn 

H 

C 

•H 

x> 

<D 

+-> 

o 

=> 

h 

p 

CO 

c 

-H 

o 

c: 

C.J 

o 

•-H 

• 

■P 

c 

O 

0 

(1) 

•H 

k 

to 

•H 

c 

X) 

0) 

■M 

C 

X 

i- 

0) 

(1) 

■H 

c 

to 

•H 

m 

m 

0) 

b 

■d 

o 

+j 

^s 

5 

c 

U. 

^ 

CT 

0) 

r 

x: 

^^ 

+j 

D 

10 

O 

It 

to 

r-l 

M 

c 

3 

o 

0 

u 

p 

U-, 

1 

to 

c 

<r> 

u 

-H 

p 

+J 

c 

o 

c 

•H 

•H 

•H 

m 

ti 

t, 

■M 

-o 

CO 

0) 

b 

•  • 

<u 

<D 

x: 

H 

5 

c\ 

E 

x> 

rrj 

0) 

to 

r-\ 

a, 

I-. 

6 

CD 

nj 

V 

CO 

m 

3 

0) 

x) 

df) 

c 

rd 

m 

C 

■H 

•H 

m 

a) 

u 

c 

T) 

•H 

H 

IH 

r0 

0 

.* 

■H 

M 

ifl 

•H 

ji 

to 

4) 

>> 

C 

r-l 

•rH 

ifl 

H 

c 

rO 

< 

10 

(0 


to 
u  c 
tu  o 
x:  -h 
•h  c 

O    ro 


o 
o 


o 
o 


+ 
o 


o  c 
o 

•H 

3  m 
co   u 


o 

rO 

t- 

CO 

10 

o 

CJ 

■H 

0 

X 

lD 

O 

CN 

u 

EJ 

XJ 
V 

a)  n 

*  e1 
a  m 

(0 


0) 


o1 

tl) 

r: 


0) 


0) 


C^l 


ro|co  | 


cm|co|      j-| 


«| 


o 
o  r-  o  cm 


to 
m 


t—  r-t  m  in 

^    .-H    O    m 


CN 
CM 


O    CN    O    CD 

ro        co  .H 


CO    O    CO    CN 

00    J"    CO    CO 


H    CN    CO    O    r-|    CO    O 


OlOtNnOCMOl'o  o 

00    H    >H    CN    CO  CO      I     CO 


icNHhioaiinj        to 
cocNcococoj-r^oo    ioo 


o  o 

CO  00 


o  o  o  j-  m 


o  o  o  r~  oo 

CO  CO  CO     CN 


J"  in  [—  CN  IT) 
CO  00  00  f»  00 


H    J    H    Ul        d-lDCOOHCOMlO  CO 
I        • 

en  co  cn  co      cocococncoooooco         oo 


o  o  o  <±> 

ID    O    CN    CD 


oom^ooooao 
j-.-imcNmor-r-- 


o 
to 


o  o  o  o  o 
o  ao  o  r-~  m 


CN    CO    in    f"» 
3-  t0    CN 

CO  ^H 


io  h  n  tn 
to  r-  ro  cn 


coNcoHOiHioiD        en 

CD    CN   H    J    ro  LD  00 


ocor--d-r~.3"i0oo         o 
roi-ioocnomm        c0 


CN    10    in    [-~        LOOOlOlOCDJUDCD 


CN  CN  CN 
(0  IT)  CO 


r-»  cn  c0  i0  en 
i0  to  ao  m  o 


o 

10 


J-  CO  IT)  CN 


ocuoo 

00  CN  CN  .H 


oaointomaoaom 

OlOOOCOCNCNO 


o 

in 


o 

CN 


m  r~  co  r»-  co 

H  H  CN    H 


O 

o 


CT>  CN  J-  r~-  CO 

co  r-~  cn  co  cn 


o  co  o  o 

O  10  H  CN 


oocni/">mo.-icn 
Or-iroir>.-(ococo 


c0 
cn 


J-  00  O  10  o 

h  CN  1/1  H  CO 


o  cn  m  o 
co   r~  J- 

CO      r-{ 


j  r~  o  o 
r>  t0  in  o 


l0Ol0COC0COi-IO 

H  ro  H  ui  co         •-{  c-- 


3- 
CN 
CN 


OCTicNinr^cNCNj-        o 
co(0cnocnood-in         in 


o  o  o  o  o 

H  H  r»  to  co 


cn  cn  co  co 
to   co 


d-  cn  O  O 

m  m  co  co 

m  m  o  cn 

m  h  x 

J-  CN 

o  oo  r~  co 

o  t-»  3-  ao 

in  co  m  cn 

•  mm 

m  cn  co 

J- 


o  o  o  o 
o  cn  oo  cn 
o  m  cn  to 


lOf-COCOOCNCOCN  CO 

rH  CO  H  CO 


or^i0ior>Or-(co  to 

(OJ'tOcOJHOJ  C0 
•       ♦••••••I         • 

jcooHoiifiinj  H 

oo  n  cn  co  h        h  co  to 

rH                          CN  CN 

oioooocoooo  o 

rHtoj-j-ocooom  oo 

MOjoiocooro  to 


in  to  in  cn  r^ 

CN  CN  CM 


CO 

•   •   • 

cn  o  m 

10  00  r-\ 

HHIN 


CO  00 

ro  co 


o 

CN 


co 


o  ■-<  j-  oo  m  oo 

00  CO  00  00  00   f- 


r~\ 

r~ 

in 

O 

CO 

r^ 

00    CN 

H 

co  r~- 

CM 

10 

CO 

o 

3- 

CO 

cn 

^> 

c~- 

cn 

J" 

J- 

m 

CO    00 

cn 

O    10 

in 

en 

CN 

CO 

r-\ 

CN 

in 

cr 

m 

3- 

.-1 

CT> 

1^ 

CO 

co 

-i  -\ 

r- 

O 

CO 

r- 

r-{ 

CO 

r- 

0) 

cn 

CM 

■~\ 

CN 

co 

H 

c0 

CM 

CN 

CO 

to 

E 

O  CM  H  m  CN 


CN 
CM 


j-  ^  cn 


oooooooo  o 
Or-imoocNOO  o 
coocNCMOmr^m        j- 


tO 


m  j-  cm  r-  co 


CM 

CO 


o  o  t— 

CM    CM    CM 


enen  oooooo        ooo 

enenmm  lOtOtOtOtOtOOiOtOcO 

IO    Ifl   NN  ^\-^^»-^\iO^^>^ 

^^enen  lOOCfljoioiNjoiH 

m.3-' —  ~^  (N    CO    (N    CN    CN    CN    H    — ^^»^» 

^^>s^O^  NNNNNNNOH    CN        ^^^^^>^->> 

COcn^^H  CNCOJiniDMJiHHH       HCNCOJ-tn 


CO 


H  m  cn  to  o     co 
co  ro  m         j-      rH 


o  o  o  o  o 
m   o   O   rH  h 


3- 


ro 

to 


o 

CO 


o 
o 


CM    CM    f~    00    CO        10 

3-  in  oo         J-      to 

^     r-{     <-\  CO 


O 

o 


10 
to 


o 

00 


10      10 
in     co 


o  o  o  m  o  o 
m  m  cm  ^  o  oo 
co  ro  co  co  cn     to 


cn 

CM 


o  o  o  o  o  o 
o  o  o  cm  o  o 
m  in  to  ro  o     J 


CM 


H   -i    H   rH   H       CN 
10   10   10    10   10       tO 


J-    00    tO    10    00        CN 

--V •^   ^   ~V         ^ 

J" 


x: 

bX 


U 
CD 

> 


X) 

u 

a) 
N 


X) 

o 
to 


to 

•H 
X! 


CD      . 
CD    V 


a 
•  o 

X)  ■•- 1 

U  -P 

fO  rfl 

N  W) 

rfl  -H 

x;  u 
u 

•H  >> 

C  -H 

•H  +J 

H  CO 

CO  O 

CO  5E 


c 
'^  ^ 

+-»  rfl 

rfl  4-> 
bfl 

•H  CD 

U    Q.    3 


c 
o 

•H 

■M 
rfl 
M 

•H 

f- 


0 

X> 
CD 
10 

3 


O 

c 
u 

c 

rfl 

f-i 
X) 

.3 

X! 
4-» 

e 

o 
u 


rO 
CD    CO 

8  o 

CO  2 


l|CN 


41 


a 

B 

m 

to 

U 

0) 

H 

p 

Ip. 

01 

4h 

S 

O 

+-> 

a) 

3 

bfl 

o 

* 

c 

X. 

■rH 

o 

a! 

o 

fa 

-i 

-r) 

V 

> 

4h 

o 

o 

J 

cn 

TJ 

■H 

c 

V) 

m 

>1 

rH 

a> 

id 

c 

c 

fl 

< 

►j 

X 


(0 

fa  c 

0)    0 

x: 

•P     C 
O    (0 


"I 


I    co 
O 

a 

X 


II     CO 

o 

c_> 


+ 


-     1 

bC 

o 

2: 

4h 

n 

o 

c 

0 

•H 

F 

•I-1 

3 

01 

CO 

0 

rH 

n 

(0 

p 

•P 

H 

o 

01 

H 

to 

to 

O 

C  ) 

H 

0 

X 

LD 

C) 

CM 

u 

O 

■P    O, 


a, 

Q 


en 


s 


01 


CT 


s: 


01 
a) 


z: 


n  in  01  a> 

Ol  Ifl   m   01 


OOOlMOJOJOlf) 

cnna-nwoooHOiH 


o  in  in  o  o 
cn  co  cn  id  in 


CN.-ICN.3-       COCOItJ-COJ-CNOOCOJ-       in    in   .3-    in   .3- 


f^  C^  irt  f*   U)l/)lfl^tO^JlOlD(D   [^  CO  co  cn  r** 


in  n  cm  h  t^d-ocNr-imj-iOr-icD  co  in  in  co  .3-  m 

r-  r-  id  r--   iOtDf>t"-t~r«iD(Dt^iD  r~  c^  c^  p~  c~-  r- 

o  co  r^  in      coOr^Nlno>Jooln^  in  co  co  o  o  t-» 

Cn    CO    00    CO        COCnCnCnaOCOCOCOCOaO  CO0O0OCT>CT>  CO 

coenr^d-     cn  r*        01  cm  j  id  j  w  01  cNHm.no 

t^  to  cn  m     mm        10  01  o  o  ?  m  n  m  cm  fs  n  id 

• 1 1 

Oro    H  CM  rH    rH    rH    rH    >H  H 

0000      ocncooj-cmoocnj-o  mmmoo  3- 

mocDjj-      coiocMHhiniDiDmin  cm  id  cm  ai  o  cn 

cncncnco      (oni/iraHHHHHCM  n  n  co  n  n  H 

o  h  cn  01      omr»CTiocNcoCMOO  ommoo  d- 

cnj-ooo      j-CNmHcom^Hmmo  rH  o  in  cn  o  o 

cm  co  j-  id      io.a-ininininininiot~~  co  00  c^  >  r^  ao 

H 

CNJ-OOOOOCnCNCNOCO  O 

SJCMCM        OlOCMCOlDhJJ  CO 

•• II           111*1  I 

CN  CN    rH       CN    CN    CN    rH 

ID    0>    ID    CO        CNJ-rHOCNOCOmtDCN  CO    rH    in    rH    O  CO 

CM   CM    M    J        JJHrHCMCOCMCMCMCO  CO    CO    CM    CO    CO  CN 

o 

oinoo     omHtDCNoj-mocN  a-oooo  o 

cn  r~  cn  in     cooocoaoiococnoc--  to  cn  t-~  in  co  c- 

m  10  10  co      cnt"~oot-~iDiOininp~io  00  co  co  o  r-~  cn 

rH 

01000      omoorHd-oocoom  00000  co 

idcnoh      inincMcnincnt^coiDco  cn  [■»  10  to  in  o 

H    CN    d-    CO        3-COCOCNCNrHCMCNCMCN  CNCNCNCNCM  CO 

in  j  in  co     CMjOMOOCMioiccji  r-  <h  in  h  o  rH 

co  cm  h  o     r^od-comcocooooco  co  01  in  j  id  o 

C^CDrHCN       JHHOCOCOCOOlOicri  rHrHHCOO  CO 

HrHHrHrHH  rHrHrHrHrHH 


CM  J  CO  J 
H  O  CM  O 

m  r~  t-~  t~- 


0000 
o  o  co  o 

CO  rH  rH  rH 
rH  ^     ^-i 


o>  cn 
cn  cr>  m  m 
in  in —  ^ 
^  -^  cn  cn 

m  j-  -^  ^ 

SSOH 

co  cn  h  h 


r-cncorHommcnd-o 
coinincNt—  CNCNCOCO.3- 
c-ioioioininininioio 


0000000000 
co  co  CNr--cncNCNCNcno 
CNoocncocococncno 


O  00  C^  .=r  CO   CN 

t^  lO  >  ID  CM   CO 
CO  C^  CO  CO  t-   CO 


00000 
10  O  f-  m  ro 

CO  CN  CO  CO  rH 


O 

o 

CO 


rl     ri     r4     r-i     r\  CM 

ID  ID  lO  ID  lO   ID 


OOOOOO   000 

lOlOlOlOiOiDOlOiOlD 
"^^^-^■^^.lO^^-^ 

iDOOi^cncn-v^oiH 

CM    W    CM    CM    CM    CM    H  NNS       J    CO    ID    ID    CO       CN 

NNSXNNNO    HCM       ^  *-v  ^  \  ^       ^v 

CMcod-miDC~-cnrHrHrH     h  cm  co  j  in      j- 


•H 

*o 

0) 

6 

o 

•p 

■3. 
o 


T3 

fa 

<0 
N 

<o 

X. 


•H 
X> 
0 
W 


X\ 

bO 


T3 
fa 
ctj 
N 
<0 

-C 

>> 
+-> 
•H 

C 
•H 

rH 

(0 

to 


CM 

ID 

cn 


•H 

fa 

<x 

< 

c 

•H 

JZ 
bO 

•H 

Xi 


x: 

bO 
3 
O 
fa 

Tl 

bO 
C 
•H 
T3 

<D 

o 

0) 
h 


(1) 
3 
■3 


ID 

cn 

rH 

c 

rd 

O 

ID 

cn 


o 
fa 

ID 
4-> 
C 

•H 

•H 
fa 

3 
"O 

fa 
a) 
x: 
bO 


cn 
c 
o 

■H 

P 
CO 
fa 
P 
C 
OJ 

o 
c 
o 

0 


•H 

T) 
O 

to 

T> 
C 
CO 


'H  fa 
ro  O 
to   IP, 


-ll     CN| 


42 


4n 
O 

3 
CJ 


(0 
O 
Pi 

0) 

H 

o 

x 
to 


u 

x) 


I 

m 


CO 


a 
E 
0J 

w 
Fi 

CD 

m 

bO 

m 
c 

•H 

(0 

Mh 
O 

0) 
•H 
(0 

t-i 
H 
(0 

C 
< 


o 

CN 


Xt 

f- 


ch] 


(0 

t-  c 
0)  o 
x:  -h 
•h   c 

O     (t) 


o 


I     CO 

O 
O 

X 


II     CO 
O 
O 


f-  + 

f-  +- 

t)  bd 

u 


4h     CO 

o  c 


co   o 


r-l     to 


O    (0 
H     W 


o  u 

H  O 

X  m 

CJ  CN 


a) 

CD     r-i 

01 


a> 
2: 


CX1 
0) 


a- 


cu 

7: 


B 

ci 

£ 

en 
O 

£ 


co  r~  o  o     m  j 

03    in    m    CN        CT>    CD 


cncDOj-ooo     m  r»  oo  oo  H     m 
cor~u3ocn<-(o     cnctioctico      en 


O  rH  O     CN     rH     H     rH  i-I^HH  rH  HID 

CM  CN  rH  rH  CNHCMCNCNCMrHCNCNCN        CN  CM  CM    CM  CM        CN 

cd  en  cn  r~  cncsij-Oi-iocMf-OLn     in  en  ic  en  >     H 

co  co  co  cn  nronjjjnnjco     co  co  co  co  co     if 

CO  CO  CM  J  iDCDCDP-CNd-mCNCNJ-        i-H  O  CO    H  00        If 

co  oo  oo  co  cocococococococococo  oo  cn  co  en  oo  00 


in 
in 


CO    CM    CO 
O    CN    CN 


OOOO        OOK1JOCOIDOJJ 
O    O    CN    CO        CNCnHOCDOCOmcOO 


r~    CD 

CN     O 

I  •  I  • 


in  CN  CD  O  CD   CD 
O  CO  H  If  J"   CN 


CNHCNr-l        CN    CN    CO    rH 


CN    00    O    O 
If    rH    CN    H 


Oinj-OOHCNOOlDO 

ifint--incoHCN03t"»co 


o  t>  oo  co  co 
o  cm  m  o  ID 


co  if  in  03      jjcojjuijjjj-      ui  j-  j  J  J 


CO  oo 
en  oo 


m  oo  cn  as  co 
r~  co  r~  co  m 


o 
J- 


0} 

cn 


if 
H 


CN  CN  00 
CN  CN  rH 


o  in  r^  m  in  03  o   in  io  j  oo 


omoo     mcnj-j-aoHoooooo 
j  co  co  co      cocNj-ifCNinc^CNinrH 


r-»  o  03  co  if 
o  j-  O  CN  o 


3-    cn   O   O 

p»  d-  c-  o> 


m  cn  j-  in 
co  o  H  j- 


r-ooocnHoencocNr^ 
r^HOomcNj-Hcoo 


co  h  J-  * 
r~-  r-  oo  co 
co  co  co  co 


oooo 
en  co  o  o 
in  in  03  03 


oooooooooo 

03COCNCOOHino3000 

mmmmmmminosm 


enen  oooooo        ooo 

Cncnmin  0303030303030030303 

m  inss  ^»-^^^^^03>^^>«» 

SNOl    Ol  lOOClJ-OlOlS^aiH 

m    CO   S.  — ,  CN    CO    (S    CM    CM   (M    H   N  N  S 

^  ^  O   rH  SNN.NNVSO   H   CM 

00    Old    H  (MOJiniOMJlHrHH       H   CM   CO   J    in 


O 

o 


CM    CM    CM    CN        CNCNCNCNCNCNHCNCNCN        CM    CN    CM    CM    CN        CO 


ocjiioincotMiooioo     in  j  o  id  cm     in 
CNinj-moinmr^osoo      r-  m  in  if  co      <-H 


co  co  j  in      j-jf^-cococococococo     co  co  co  co  co 


t-~    O    O    CM    03       H 

en  h  r~  en  in     co 


id  id  r*  co      o3c*-r**o3ino3mo30303     mo3mmin 


OCBCOOIOlDCNCOJH       O    CO    O    rH    If        00 

mcococoCMCMininoor^      cn  r»  ct>  t-»  co     if 
cocococococococococo     co  co  co  co  co     d- 


O    O    O    O    O       O 
H   en   H   00    O       O 

id  m  >o  m  id     c~~ 


— I    H     H    H     H         CM 

03    03    03    03    03       03 
NNN  —  "v.      >«v 

J    CD    ID    ID    CO        CN 

If 


U 

m 

N 

aj 

X 

§ 

X> 

o 

CO 


c 
o 

•H 

<n 
o 
o 


x 


4-> 


c 

CTj 
W 

c 
o 
a 


..  -3 


T3 

£ 


N 

ra 

X 

>> 

+J 

•H 

c 

•rH 

H 

fO 

co 


E 
0) 


>» 
+J 
•■H 
rH 

« 

3 
CT 

c 
a) 


c^l 


43 


c 
It) 
o 

§ 

•H 

•p 

IT) 
bO 


C9 

O 

C 


05 

c 

s 
o 

E 


0) 

k  c 

0)     O 

+j  c 
o  <fl 


I    ro 

o 

CJ 
X 


II     CO 

o 


a- 

0) 


CO 


as 

oo 


IT) 

•P 


H 

a 


u 

0) 

M 

s 

•H 

nj 
U 
■d 

4-1 

o 

co 

•H 
CO 

>1 

(0 

c 
< 


0) 

.a 
to 

H 


0} 

o 


Ml 

as 


4h    CO 
O    C 


H  CO 

(0  -P 

4->  rH 

O  (0 

t-  CO 


o  a 

H  O 

X  ^> 

O  CM 


o 
a)   tT 

Q     (fl 

co 


E 


(J 
(1) 


a) 


cr 
cu 


a" 


cu 


cr 

0) 


a. 


e 

o 

«■«» 

w 
43 

o 

6 
a. 


co 
co 


o 


m 

LT) 


O 
0) 


CO 
en 


CO 

in 

ID 


O 

CM 

o 


CM 
CO 


CM 


X) 

u 

<0 
N 

(0 

B 
3 

•H 
T3 
O 
CO 


x: 

bO 
•H 


X) 
U 
<0 

N 
(TJ 

J3 


en 


Hi 


44 


to 

> 

c 

fO 

g" 

o 

x: 

(0 


•H 

o 
> 

rH 
d) 
w 

0) 

(1) 

8? 

rH 
o 


09 

rH 
V 
•P 
(t) 

c 
o 

•H 
4-> 
rO 
bO 
•H 


w 

•H 
W 

to 
c 
< 


CM 
CSI 


rQ 
to 


p. 


I     CO 

o 
c_> 

X 


II     CO 

o 
o 


m 


nJ 

M 

a 

S 

CM 

DO 

o 

C 

o 

•H 

e 

*J 

3 

03 

co 

U 

H 

to 

fl 

p 

4-> 

H 

O 

10 

H 

a 

CO 

o 

a 

■a 

0 

in 

o 

CM 

w 

csi 

T3 

<D 

<D 

rH 

•M 

tX 

to 

E 

a 

to 

</) 

0) 

S 


<N|oo|j-|lT)| 


CO   j-    j-   CO 
CO    m    CO    LT) 


IO    J    ID    J 


ID    CSI    CO    CO 


Oi   ID   ffl   J 

id  j  in  in 


r»  j-  in  co 

CO    CO    CO    CO 


ci 

0) 


ci 

E 


01 


ci 

0) 


ci 

a) 

s 


ci 

0) 


e 

a 

B 
U 

CO 

o 
XI 

6 
a. 


O   CT>   in 
CM   CO    J- 


r-  co  o  j- 
co   co  H   en 


en  co   cn  id 


H 

o 

H 

H 

H 
H 

o 
— i 

CM 
CO 

o 
o 

CN 

c-  co  j  cm 


cn   en   cd   (D 
cn  r~  r^  co 


CM    co    CM    CM 


cD   CD   CO    cn 
CM    CM    CT>    CO 


o  r^  co  m 


O  CO  H  CD 

j-  r»  cd  j- 
id  ^  j  n 


o  o  o  o 

O  _*  CM  J- 

o  r-  r^  cn 


CM  CM  CM  CM 
CD  cD  CD  CO 


CM  CM  CM  CM 

*»»  >»  \  ^ 

J-  d-  d-  3- 


s 

o 

rH 

. 

X) 

rH 

to 

N 

10 

x: 

E 

3 

•H 

T3 

O 

W 

■n 

x: 

bC 

• 

•H 

u 

x: 

•H 

o 

o 

> 

■p 

e 

W 

3 

0) 

•H 

fn 

OS 

X) 

•H 

01 

O 

bO 

• 

e 

> 

c 

& 

rH 

•H 

• 

•H 

* 

0) 

+J 

u 

o 

X) 

W 

^ 

•H 

> 

rH 

a) 

o 

u 

10 

OS 

3 

> 

a> 

Cm 

M 

u 

w 

to 

w 

a» 

<0 

0) 

x: 

XI 
G 

oi 

oi 

>» 

o 

<u 

05 

u 

+j 

0-, 

c 

0) 

•H 

•H 

G 

rH 

C 

w 

J 

O 

.* 

•rH 

m 

£ 

o 

H 

<0 

5 

£ 

<D 

10 

rH 

CO 

«J 

x: 

CO 

O 

£ 

X 

CO 

H  |  cm  |  co  |  j  |  cn  | 


U,  S.  DEPARTMENT  OF  AGRICULTURE 
Agricultural  Research  Service 
Beltsville,  Maryland  20705 


Official  Business 


U„S< 


Postage  and  Fees  Paid 
DEPARTMENT  OF  AGRICULTURE 


